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ISfROWiflO* 
la tit# w®rl4*« »®st iapsrtaait gjpain ©rep, ©©©wpyisg 3®0 ailltoa 
, aeres asaaaaaUj ia f® ©'©tatrtes^  ^ 4 -w^at &rep !»• ¥»iag harw«t«d awrii^  
ttrtry • aowlb. cif ytiir •©•m®pla®«- in tli® w«rM* la the -laitad States wheat 
rsfflks seooad t© Qom m a «e:wAl @.r#p ia a«waf« mmi pr@itt«ti0a# ieanly 58 
Billisn aeres fr^Avtiee aioiit milllda hmshsl'* aasMlly* &mr the wsrM 
iteeat hag heea tM' «h^««t #f a»®h s®i«»tifi© lawftigatiea, 
fh9 #f mm aaS ii^ reirei mrietiti has heea m. i^ portaat 
phage «f the ttfeal mssareh frsiraBi ©a isi#at, partiewlarly ia view ©f the 
ri^ iiity of irwrietal ©haa®#®. ia reemt y®ars#. Breeiera haw released 
.mwertems irarieties ia attei^ tiag to wet the threat «f iise:ases aa-i o'ibier 
plaat pesti. Ia Sfit® ©f 1fc:i« faet aai that ameh ©f tiie ©oatiaaiag effort 
ef' plaat seleatiets met he ipeat ia this' di.reetioa,. eoasiierahle reeearoh 
@a fnaiiaaatai prohlens has heea aeeoaplishei. prehlem tluat has re-
mimd ««a8ii»rahle atteatioa is %h» i«^r©WMiat of seleetioa teohaiq«et» 
the as# of ©toleeti-f# li«it« for rigid seleetiwa has beea saeeessfttl for 
aaay plaat @hara@ter8* let for otter e&araeters toasiierahle 4iffioal% 
has beea experieaoed# pcrtitpilarly la early geaeratioas vMrn seleotioa 
ahottli he most effeetiv® ia mriMt to he o.fTt®i@at .aai eocmwtleal. fhe 
oharaeters for n&ieh seleotioa ia w»st' 4iffioalt ge»rally are those that 
'-^are i|aeuslitati-ve or aa],ti*»geaio asod whioh are iaflMaeed to a '^ eater exteat 
hy aaooatrollahle sowoes of Tsriatioan 
la orier to better a»4erit«a4 fwaatitatiiwly iaherited oharaeters, 
seteral iawstigatws hafe stadiefl iadiviiaal plaats of segregatiHg popu-
latioas asiag wrioms speoial teoteifttis. Seaerally they haire attesptei 
a 
to %h» rwlfttiT® ttff«ots of Ijeredity and of ©avirouBwnt ob •*-
fifeasi©  ^9t flftmt @ii«r*o^ri« teerloal Tslms Imipi iMMin attatlisi to th» 
tiad®a ,^of-|>rdf»i^  t«.3f®s«fflfele pareat'Kritli ¥@tk ali^ ly'^ aai ®'«|plsi:ly to-
3a®rS;t#4 also'haw t®-.ilae®i»r asf •fwsltjl#' 3f«-» 
latteashlf -imBag flaat' ©Ikwatter® %«t aigkt aM la i®l»oti®a.# A sttidy «f 
tkis ayatia'# hm not %•#»» !r»f«r6®i irtUi A®«%# • • 
, fh®. f«rfos« &t tlBi. r®s««|p®k  ^rtj^ rtti m# %® emlmttt g«a#tio 
i!«4 ••a'riwweiital Tsrl»t4w la tlwi -fg 'i»l ?| ^ gfaewtleas' af 'fiiw 
wlut®? whtat 'ei*®®##! •f®r"8iai plwKfe. sa4 §«»€ ih»aet®fs, asani t® Atrtwrnta® 
foiiibi® asi®i®i«li©iii «f ®h«Pa,«t0r® tkat • aigiit •b® ®# valw® for s«ie®ti®m 
fui^ og®#. fh® «Fit® ®0Mw@t®4 «8 & fart' ©f' T99mr&k fm&tm 
at tis® iansat Agritttltwal ^©rtHiBt ftatiem, aai th« faelllti#® @f %h» 
Statistteal |(a.%0.rat«i^  ^ ®f %)m fetm .Agriottlt-aral .Ixferlasirt'Statl®!! mm 
utillmdrn.. 
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fitr«ii%# Ifl3a« i^tffereat ®.xf®rt»a-bB -mm -rtftrtti ia ^ieh tiis ?g p0fiaft<-
tloas emmmi. rwig® et th» fareata aai laiiemtti & «tltifle faetor ia-
hsritaa©#. ' fm of tl» stmiies Siag^Btsi tMt ®arli3»i» was partlaiiy 
m» iaii@at«d l,.at#mgs.iia» fsyrtiallj flMi ia* 
hsritMoe# la fg i»ifttlati®as was; «xfl«ia«d ®a a sl»gl® #«®tor 
liasls ^ thr«» "weiiteri# 
Grosses l^twsdA sfri^ wiater vmrietiAs «f irti«at hav» aot ah&m a 
aieit @if iiibenta»e tm aeo^iiag te feehlnm* but dowiaaae® 
@f #arl.iE»B« lam fe®®a la4ieat#i «4 fa©t©rB f©r groirlli ha^it haw 
)mm isawiaB'to'atfS# Sew.ral »f ®r@#8®B «m©»f wSattr tiA3»at 
haw sliowa aKltifl# fa«t©r lali®i?it«a@®, f®r mte-lty* aa<i ljadl©at«i that 
9&rltmm wrb at l»aBt p«rtia,lly 
leaiiag tfa*^ was stu&ldd '%y Foshlwia C^) a troe.® ®f t«w mriater 
idtoat ira.rl.etl®s» iarlf- s Xaiirva]ji». ni ii^tritanA® 9f oarlimss 
ms exfla|j»-t ®a %l» bMi® of • Ite*®® iMefeaisatly iah®rit®€ fa©t©r»« fh® 
fa0t<»« wsr® A0«igaat®i 1^, Sg, aai I| aai iwr® ®f •fwal «^»©t nrl1& 
•arlinagB ^ re:®®ggi<vii 1st •ath oas®.-
g®a«rali«®4 iaflaeae®s ©f f8r«mt8 m with regard t® 
Mtturity wr® pr®41®^toi hy IlMtthi aat Forlwai (il). Whea tiae ©f flfifw»r-
iag vm- ainilar la %@th f«r®at8, ihe plant® -mvn «arli®r thaa th® ' 
far»a%«, fcwt th® % t®ai®d t# W sesrainrhat l®gs ®arly. Farentt of "ii«-
iimilar floworiag; tia®' pr@#it®ei tat®ra»4iat® Wg plaat® -with ssaw iidieatioa 
of doniaaae® for earliteg®* 
Most of th« stttdl®® ®lt®i mm «oa4tt®t®d wi^ orrais®® aaoag spring 
*i»»at v«rl0tt®8» It afpoaifg that oMrllaosa g®i»i»a,lly is. ioaiaaat to 
latea«®s of f lontriag ia wh®«t» 
f 
: '  ' .  .  I n  d w p m ^  x  & m m m  ^ wl^eat •@rm§ -wai ia mmrnm x. e@aMit .wluiat erossot 
fpsmmm (P# 31) t^mA %&»• fj by'brtis-taH®r •|ifeasa"'^'''ttall«st paraat 
:aai' ti® -fg f«^latio» i®gr®f«ti«a« flark '(If)' aad 
iiklsil i4k} appaiywd t® l» fartiidly iaaimat. F»«ata 
(31)> St«warfe Cffi, .7i), aa4-l«ywo»i Stsmrt ami 
•(iO) ©bSitrwA • #«!»:$«ti«« wag f| l.to9® f®p plaat'lMifgMS'i«i4©li tliey o®a|i^ 
a :ItMatiwa. 'Iiaits«'' Mxrk 'ted S#iter larrt^ tdii 
<36|, aai (fi) |ir%©s«i jwlt% 1#'gta®*!# faaitri fwmtBg-
te®lgh'fe« (59)' r®p®H!0'« "teafe tallest'i»t-laaroi was •'Aawteaafe «ai 
la» im%m ta^lrS' i» a Womw® Imw*«4 ero»«». 
^«tos«a •(%§) itedtei fg,' ®f ®r'#«.s«§' fawaa® 
Mad • eto0'y8Sj» n4%h ©#1# Iggf®# fh» ®ipld®«@® ' smggeata'i partial d-wiam®® '©f 
tallE@3» &mr il»rtx»«8," <ai<l transgi^saliw stpNtgatte &t tailiteia •mm-
®:Ebi^ i%®'i« 'Jb f®«wd til® ' la%®3m®<l®:» ratlwr ^bm auaber &t &Bt«i*» 
aetos wait ^sif^ aslbl® tmst iiffereaeet •• SKrip®a»Batal faeters awi^ i 
a# l«ag«i «f- flt®1i#|(®ri®d, llgMt iateasitf awi m^r'«wpply w®iF® ahofsra to 
'iMiTe' ®@3Euiiiera1»le inflii^ a®® w^m plaat teigyii. 
411' stoiA'ids' @1* plant l^%ht r#Yi#<w»i haim iaiieatai a doaiBazte® ®f> 
9wtial"i©aliwma &i tallmss* Iii®reas«i bsigitt iM f| flrats my l>®'th® 
r®i»|% «f li®t®r#$is ratliar ^sMaa the sl^l® 'r®lati«msMp ®f cm® or 
:»»f®^ g«Me e-vsr aa ®<|ml ®f mmMMim alla|««* 
Ita«a>er of -Isaii ifilltiriMg) 
Wbm wmbtr ®f ©alsMi f>®r fl«t f®r tfei par«at8 &nA f| geisBratloa ia <ai« 
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-sraritties of, f»3rwM® {^3} dtt®'raia®4. fesinsil wtgfatu pi mmdi. aai • 
«wai#ag fltets# w«iglj.tg iraif® te ij»,a%owt ©frnal -wfeati 
wr, =er0s»®«« 
HBBoeroiMi- itii(lt®« ©©ifrtla-fcioaa wag fi8at,ttBd s®#4 eharaettristieii 
0f •Mfa.sftt .iMtto. Imt ©aly.,t.li0s© p®rt».iai*g,,t®-,©l»rftet«3Mi: 
,ln til® :p3f#®#at will %« mvimmA^ ' -tha 8®m«. 
ehai?8u|t#r, i» f«»«r8Ltto«i will-'fe® prmmmi. first* 
. Two ©©i*j^latliig Aftts ©f, first-%®twi«a fg and V-^ 
tiotti'wtth-sf-rlag lAsat wtre Clf» 1^)# iat«-|N>g«iiers.t-i©s. 
.©#riNil*tl©ai^ ol5tft-is»i iiwr#mA «ffS#, r©«.p>ettwly, lafileatljoig that 
®ar|y am wftseaal*!# ai-surMC© tliat 
th®ir fr©s©Bl®s also l»«. ««rl^ "ble^dagt Inter-ge-^ratioa -©-©rralatloas 
tor 'flmt li»%kfe hmm^ feeem fx't.wat#! %y 8:0-wral ia-wstig&toiis (4, 15* 
79, ^S9.)-» • sis r-#f©rt«i we-re • ^ fg Rad genera-
tloas 6»A #3Eo®ft f©r ©a®' t-teidy, -&I.I were 8pi"ia€ wiiemt. fte-' GmSti" 
©tots- rep-sptei 'racQged frm .MS to teit »B«rly ®ll -mre rslatiiraly 
ia^«at,i»| that sete@tlom far flaiat is - fairly ©ffsetiv® ia •&« 
Fg g®a«rati©a#' 
fh» fiharaetars geMrally -feslis-wd t© 1j« -aeit «l©s«ly at»-©@lat®-i with 
gmtM yield ar# awiber ef hmds,, i»-.rasl-wight, aad bastel -«9ig^t« Mmmrmm 
##r3»S,ftti#i» h&f© l«®a f<* grais yl®W Im -tli® fg ami s«:©@e©dii^-
g®n@ratiQiQS (l^, 17, iS-# Qli.)# fen &mtfi&imt0 ra«igiag. fr©m 
to .S&l Wire •fi-TO» l» tto-'p-^ftrs rsviei^d, iBflieatiiag'-th® laok of a 
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ttttdisi Im tte' saw ^mrtk-
tl«' haw b««a^ fsper-^i# llswa- ©orjr«l*ttoas i»-
early •gemratiew Tm^m 'first ¥l®oa md plaafe -mir© r6"¥i®wi4 
l^o Jt, 65)* A fcg««eiat£©a' W%w#ea' first .Itlocm vM 
flaat httlgfet waS' ©feiaSiwi tm' tw^' #'«#8trisd»g lAilS' th® r«»ia43Bg -aB'SQelJi^ 
tioBS mm Wm fiwagsi', la'mgailmit'from -.2^''t® 
•111© witli a®tt- «f Wmm relati-wly g»ll, ;fhi' haw 
ia®t iU^i pronounewi aseeciit%i« aad 
flaiste' l«4gMs.f^ fmMMm C^)' 
first !»l®« aai aai^r of wims %%% »©l! gljw" » i®leafc« 
D*%t' f irtrfe md gralm- l»e«a 4a im& diffaj^at 
©«fftr4»®iii' wttk ieiitats jfiffl^lag tfm :%©• •iff l6, 5t). All 
tw© ®f .eow«'lAM©ai: mm Mt g#»»riilly t'l»y wtre of 
imall '!tti®sitei# tl«.t -fe^y petttd litbl® f$k!m iM g®l»eting iadir®®t» 
.ly f«Br yi#ld •llr@«gfc •arly asfctttriag fh» %»' ijlgtoeet asfatiw mrrm^ 
iser® iijtiwaie«i f®aii!»a%i©a lias® ®r r®«-
ff«ttR 'iwt»l8ie«: raptor' 'felMKi f-fm ©••arly .piaserattoa fw© 
diff®ifeat ®f' i«$® fiftt ^vml -mom 
t«3dli«a aa4 C'lt)' tai 'twinilatiea® ®f ••01% »<i ••iilf ®itt»tw.4# 
Sb® ltei%®i data did'mt ••mrntwrn^ m eoatlmita regardiag ttw ass®* 
®iati©a ®f tli®s«.®k&nt®t«r«. 
?l'aat }mi0it m€ m^smr ®f fasfti® havs %id®a eorr®lat®d ia •sT'Iy gomra** 
tl«»'Tjy »®i«iirml (% $§, fS, Jf.* »»» ®«a|p«r'i8®»« mf th» 
^ mm' mmrmA ta tlis fsftrs mvimmi.* All t^ariteiat 
®3E®®pt ®» *@r« f©sittw %u% mm- is»ll ta w&gj&ltvMt iMteatistg littl® 
«s#«i«tlo» %stw0«a tlMiB® ®fesupa«'^r»» A t©tal 35 wifT®lat4®iui ®f plsmt 
It 
with grata ylsM rmtimu iaw§tigftt®r8 m# (|, If, l6, 
3i, 83)• iiaa^aj?®i. wri®4 frmW^ to adfaB©## g®a#r«*" 
•fci©s 8tl®©tioai, Kroa tteeae it aff^iars "^ftt tall father ahmt% 
plKftts ®r® a fe»tt«5r i©w®» ©f • high .-yitMlag, lia®t# f@wt««a ©orrelatieai 
fc«tw«»a flaat^eigbt aad toir^l neight r«f©rl®d fef Amy aat tarfeer (5), mA 
0cwil<i®» Mit i©atl^ tft) tier# foaitiT© aai. iwipt ia iwafsitmie frea ...071 t® 
•6l|S,. -iarg® ^wmla 'timi »ff®» t® %* ai»©#lAt®4 miM tall plaat#^ t© a 
»®^rat«ly M,sl» 4®p»9« ia em» &rmmm aai t© a •mry'lmf' ia ©tfe®r«« 
A«3a®it ^ (S) f«aat a tigiiifitast .p©8itii» a8s®eiati©a t>«» 
tw»®n wBtMr ®f 'iMiaii ami- graia yield la fg aai g®a«ratioas ©f a, ipriag 
wh«at^ «jf®8i» -Sladl^t® (7f);iaai Ari^'fioii iar'btr, C|) fewi, p®siti'wi «is©0i&» 
ti@M tlMi©e eliapwt®rs while sta%laf- farw3.t*^r©g®i^ relatl®iuikiff 
&i r®iil®«ti©»i fr©«. ittraa. vwrietl®® aai tt^m, .laar^fttls -siwat, r®«f®®tiT9ly. 
fl)®s® r®g«ilts t®.ad t© .si3ff;#rt. Ite, t@ate»li©a tb® wrn^t Qt ho&A$ in- a 
-mry ir-»ojft'aMt e©®f®ja8at ©f tetal. graia yield. Aa, iffl|>«ptast allied ©cHsyiid* 
®rati«m wf&li %® iMMitr'' aa iMx^as®^ laaal^r '©f hoadi bas a tiptifioaat 
9ff«©t ©a .l9ira®l mlghts^ fraft tbes® li®aiii« Ve r»lati©ashif' ^ tweoa maOmr 
of teads wad Ite^rjatl *«iglrtt *fts iaiieat®4 is foar «©rr»lattoa8 fr®B®®t«4 hy 
Aray aai §srfe®r (f) t»^m a sttt^- ©f s«l®®ti«ft®, trm 'ItRrfiiis .*l»9at., 
irato yiwld eM Immsl w«l«lefe 'itr# foaittwly effipr®l&t®i ia aix^m. 
diff©r®at 0©Mtaris#sfi i%-3% W.) -iAth tl» ei«rr#Iatim e©®ffi©i®afes rem^iM^ 
ia ma©a,ittti® frm. .lii t© *$3% ©«#ar4i©a® mm aai®. frtawwily trm 
a<iimw#i f»»®ratt«® li»»f ©r. fari#tidt, r®s®l®©tiowi. rsswlti suggest a 
iefiait# a8S'©«iati#a fe«two.®a tfe® tw@ ©ktrafflterg alth©»gh it aay ho to 
fhgr«i«l©fi® ratl»@r thaa g«aeti@ fact®?®. »i» #0rr«latioa« aawiag fg, 
«ai % f®»irati«a i«l®©ti0ai a spriag- wHtat ®r«is -mm r0f®rt«i' 
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@f' yMd aigfet hslf^ 
futility &i s»l«»ll« «®r%iki» mmmmB* la'm t©-
ftt®' #.r®ia«s' ®f •'•srieat »% aa ®ftrly g®B«i»ftM«a lari-lsgtea (If) us®! r«flieat®d 
yisli 'triftts teSk tS3M#lett®i-fjg s@®i^ ©f t®a ©r@8s®«.' Aeeoriiag t©' his 
r0»ttlti '%hs fg'tealk ©'©ult feii*®- «§«€ -fim ^#i»osf®s'i«fei«ai 
pp#dw©«€- iii^ - y4®lii3ig' lihw® la, ikai'fg wttk'®' kigk d®,^ »®' ®JP 
-Salk t®«t»' @f 'yt®li f®*8attiili%- •tmbst«ttftt®i'tM fg- r»»«lts ia-
%hi® st«iy» • 
'fmil4r nffil 'Wirym-'tW^)'hmm- r«f®rt»4'm th® wliai ©f femlieed 
t®si»".^' wtwfesr '-itoi-at ia "tiia'fti'fonwi.me®. of fur®' Has' 8®t®oti®»i 
trfm 1sli»s®''f©fttla'IS.oag# fl®y'twstta 45^ loSle®# fcylsrii® tegstlwr' wl^ t^ir 
t«a pareatB to' HM", Wk7, sat llWf.' te«»a w®r® t®it®t ta a l^ 
tliro® yearg, f|^ 'f»a®^f»Kti®a Imlle® 'ia ifi^f msA. l§i|i« 9mA f|| g®a«ratiom tolki 
ia l9t|S. - i»f®a. ®r •igtit r«aa«|jr -ieletisti ff flmt® trm. ®fteh liuIteS 
l^irii' '«ad ' iwm »mh vmriety mm tdsted ia & 
®tt%'io Ifttti®* iesipi to ftsA 'S9li* fl^y rosulti &t e«i>'2y 
geMffttttt'tests mi%h smlmtlm t®«ts* f«r yltli timy mmlwi04 th&t 
"'g®ai>'r&t|4!m 'iNist® imir® iutmiistwttt frott' ^tmwiktim te gBii®i*«ti®ii ant' 
frcHft f®«r • t®' year sM '1»4 »• 'mttt® to' pr®<lt®tii« tl»» •grnrtwmmm &t pum 
lim • ®el»®ti©as irm '^m* F@r flaat kei^tt, tat® of £l«w®rlag, mi "bmhBl 
«wrly g®ziftr«ti@& test® v®r® ®oMi®t«nt Mi eouM iuiimr®te%' l»®^ us®! 
to prsiiettag t})® ferfdmsuB®®'®# •«t®«ti®ai fr«w tteK* 
•fh®'fe«liE 'ia^rM «»tli®i ®f fefii®iliE^- l>arl«y'iia8 »tttti®d.' %y 'Hmrlaai' ®t 'ttl. 
Clf). fh»y $rm hmXk^i f®ii'»totioii8 @f f?9' %«rl®y ©f#®#®®' f©r ®®wii g@a»ra-
ti®ai. aA4. i®®®ri®d yl®'|4 i®t® m m4h &mm» to ftiilti®ii» ®'taa3. aaoaats ®f 
th®' fg' ae®i ®f ®ft®li ei*#®® ir®r« »lx®d t«g®tter aii& as a 'e«»i^®®it® 
'(l\2rJLiig th® fwe tb<@ueaad fint sel9@tlmi mm meM 
irm titoki 0emp is % itm sffteti timm mtm p^mm i& m mmi» 
r«plieated yi»M t«i% la' fl^lii aetliod 
Wis ftfttftt to tlw i»ifriduftl ibtalk. wUiod In previilng Mgi fljiMixm pl^snts 
for sel««t|0A« from tlis -iaiirlJiMml WlM homiirer, v#re toimd 
jaSisatloat #f th» ®ros»®» ttm lAiel* Mf& fleI44»g stgwgAt®# 
seldetst sad 'tlulf t'tttM h&m %9.m. «e#d as- * tm tiseardl^ -tha l«ss 
prmistag erostss* 
AtkSai ftiii Ci| «iml|rE«<l msttits fr» telle stxii f| f<»f«i|.«tioi9ui 
nf 1© @at tressss «M 50 s«gatg&tet itm «mh tm yi»M, 
teadia^ dat»* maturi^ dftt«« plaat biigMs* ftey @meii^d tkat y3»lds 
@f bulk f#ptlAtl«»s to flarly gtaiaraM^^is &mM' m-% h»- mt#d as a^asJUi for 
diteardii^ whols #r0ii»s witiiimt s#rl0«ui' iaagor of losing lii^ ifieldlba^ 
sftgregatdi* . teliei might fttlw^frntetlms M •arly f8sMratl©as mm iadlea-
tim tf -Vim ta smliMqiiiat p>Mr«tl@i9ui« 
kWtiMB 1$) 6aBfar*d i^lds^ 0f It^arlej erosa** vi'tb yiel^ 
.@f Miifi«d Int^Utt dttriwd fr«tt awis<»i«l*^ad.|i l&rit'* disaasv 
frao Itoads la mt tigbt ditrtsg. semra'l daar% £ea»ra,%ioB8«. Bac^ 
f«ar hB wrnSm tlw visual ffal«#tie»s ia IdM sel*®iNid group, but 
inas lombie to laoroas* 'jliili a|^reoiabl;f« 
fkii ptdigroe witMod of brotdljig mm uiOd Wrnme- (Jb6) in a study im 
sisglo f.lmt fi»Me of fow irwri#tl«» ••mA imat fg orossot of barley 
woro a»alyt«i* Is fo^id that tto ylmlA tf »fat«<^liMt«d % fla^s suffliod 
ottiM&tially BO Ittfoimatiom m yisM of tteir frofoalei* 
Vm **^2 progoi^ -laatliod of fla«t feroodtog hm 1mm suggestod by 
fowlor mM W$fm Ctl)* tfeoy irinr ttot fw^9ie^ of oaefe % flaat as a bM.llc ia 
IS 
%h» Bu©e®«ilag g®3i®r»%4©aB' 4»lay4»g' th«a® fg-faatli©g^ <amlA 
• fhis • gaina s4m ®f tfe© • ii<S*Mitag«t of feo^ 
aai'bulk aiiiii®4g '©f Msb sfa«si M ttoi» wttli ttoi fsiigre# 
'y«t fg'fwdly'.lAimtitl## itr# is«iat&lBe4» fh®te wsrtera ©r©Sfl»i. ^ 
winter wheat -wiiiiliif 1®4 -Chtftf 'eM^fmrnm, 'meA ^ Fg-^fiwffes tot 
grata apf^fypiia®## ' •:l!i^h waj' witlMmf «»i its- huthsi 
*»lgii£fc ^aai'g#afa'*]ra>®a3rai^# stwii®d osfi' -toaArM l:|»ii wij?#' 
watlmBt la fgj m Mto with "b«i»g ia -to# 
t@ 'thM f{}r''hmh@l t^ight 'Mi' a^pear^e®* ^ tt was' #A@lmi«d t'hat 
«ftrly'g«»ra%i@ii tetlks ®f-fg ftai^', f P#S«ttl9S o£fmm4 a sati«fa@toi*jr^ aaitltsi' 
of #mtBatlJBg^ gyaitt etoraetertaties ®f th® fiml 
WMym ifflA Fia»y (iil) mi## the Fg pr©|^ji^ hrsat 
haiEtiag tualttf- ia haiNL, vtA idat«r nAmi&im. fhty ohtalaei pairtiaf qwlilgr 
®iralmti»iii ia Wj^ (im® tm laelc of gralB) aad ooaplttt# mill jjig' and )>,aleisg 
4ata, ©a f|. ,mA %'%ttUB8 .aai'ea^f^: ;nii« lia®» ,Is Fg. .fhi,4ata , 
l3adi©at®:d that' high fwaltty fr« fg fliat# 6m h# ,l4«ial.ifiJ>i ia ft§ . 
• Wrms3^% (0) p^t®i .-ewt. "^at it yieli d,iff#!•«»««# «»®ag plsBts are 
»»t :iafeg®rr«hl®', ia tarly g«a»ratio«s. aa4- hw»®49r »igt talsi a ranisaa, 
tasq^le for yi@li f®t«mtia3.i%', @hat®ti ®f s®l®6tiiig"« high yioEdiag 
flaat'.' and ths' ®f hsisg atol# t® t<liat.i#yl3E«, it'.a# |l®ldiag^ awi 
wry sEia* .  A  plMt f m  It'l®®! (a maatit®? whCeh wmid ®»rtaiii3.y 
s®t- h® «x@«g8iiw f»r a ®har^a«t®r, Ilk» yiili) w®ol4 ®®e«r <^y i» 
U imm9 mm, m% IwrnlmA* , ,, 
. Iwfeohias®!! si# -CI#)- aMfc.lys®4 r^sttlta fr« ©wly g®a®raii©3ai edf, 
thr®®.fl@ttw #r@®®»®«' fr«i imiitiiwal' ftaat 4ata,0f fiir®ats< .Fj, awi^fg 
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,fe«p®d and Copp«i»' 
Beoause of the j^portaxtee of snTiromsental factors it wiB 
desirabl® to (^termin® tfasir Influeao® on ths chara®t®r8 h®iiig 
studied, this can be approximated by oon^jaring th® «0®ffi©i®ati 
of variability of the parental and plants in tdiieh all th® 
mrlAbility shupwjd b® enviroDinsntal aa no genetic stgregation 
ig expeoted, isith thos® of the population gronn «ad®r the »am 
®«ditioBa, ia vhioh both geneti® sogregatioa and eafirormeat 
flay a part# 
S9 ®f»l»at®d th® • br#iJlii^ «tr®agth of straw, weight per tait l®H«th 
of $%r«r» Height of f i'v® tmlM, dia»®t®r of f i-v® plant height, length 
of Sewer iateiwi®-,. -a^i^t of itw heads, and head leag^» Al^owgh plant 
•tosight TWts the. leait wiabl» thwaoter, th® data iaiieatod that one^half 
t® -tte-ee-fwo-Mii of total wiahility of th® segreg&tii^ geaeratioa' t&t 
©aoh ®h«upaot®r wag dwe to mrlrmmmtml im%&ra* • 
6«»siderabl® rtteareh ©a «ettedt of s®le®tiE^' and t®®tinf applieabl® 
to solf-follinated hm b«®a ooB^woted'wi'Bi sc^ybeaas ia reseat ^ar®« 
"^iss «t (Pf) stiaii»d erosies foi* fiw geaoratioaf f®di-
gre® aad battj ^ 'l^rid aethud® of bfeediag# fh®y ©o»®li^d tibiat early geaera-
tioa bttlk.p^latioa^t»it8-g^iii reaioaably aeowat®''infoiwatioa oa Jodgii® 
••rssistaaii®'^ and heifht'of- »w»-o®®di3^ fojssratioaB-, bwt' littl®' iaformtioa^oa 
^yi®ld"or 'aatturity ®f •geaermtioffli. ladi-ridiial fg plant' data for 
\ 
'aattirity were hi|^ty iadjyeatiw of ditt® is iifljieftteat progeaioi, 
but yield aai'ltiglsf data-fr<»'Fg flsat® was of little iralw for prediotioa 
of s^8®.fa®at fr©i®»i»g#' leplioated pr#g®3ay r«(r'te«t® of fg and plasta 
f&iNi wllabl® eetiaa.'to®'' for'Wi*w4%r dat®, plant i»i^t, and lodgiag ia 
later ft^aeratioa®, bmt ii«il«r esti»at®i for yield were of littl© value. 
tl ^ 
Cilf) s'tedidi' 0 et^ ssos la biill-ti'li^ i*li 'tests, aM 
fmr mm§m i a - ^ # t s #  l a  i p ® f l i « a l s # d  • p ' o f e o y  t e s t # , '  M f t w a  •  
mtarlty, a«i li^lag r«f ist*ait' #©»li toft ^eii-®iralua^4 
Mmlf ia aagr mm' Qt %i» f^, Wp or •%»••%« ®f fewME»4, p®pul«  ^
tiom,' ySoM iM. tl»»© tests' *»r® a©%', e©»«l8*«acfc»'' I» tpaood-
• plmt' studt®! m fg pl«%« im aad mteritf' wr# ia-
- dieatlw. of frogssf f»3rf©w»a«® wliil® •««€ yield'igitA mm &t Uttlo mluA* 
,1Hi8 %#§%»• wirt mt ©#i«littsi-w slasii •tiwwi wm little 
h®Bi©38ygosi'ty tm' tmtmm @o»diti®»i'ag ©f th® thiypaeters Mnder »t»idy ia 
the % ©r Fj ,gea»i»tloffli# 
tl» ®f. aa aeytaK^aa.ftress ia Wg, fg, aat fj 
g«»iirati0ii«' wai. referted -liy W«l>«r ^(iS)*. .l®-. detswlasd the a©de of geae 
aitioa,, wmb0r of ftsea' Inrtived, 'Irritabilities, eori^lati^iia., regfeasioiui, 
'aad patk emiit0i»nt» tm. seed aisie, iiaturi%' iat», proteia percentage, oil 
pei'eeatta^e, a3^ i©41wi siaiber eil^* fte »»gt hig&ly iieritaMe eluiraeter 
mm aatarity with a val«e S6 ^peeat*' ©ther Iteeritafetlity Talwee ebtaiaed 
mm 70 fereeat'fer fFwte-ta teafeencb, pereeat f@r #tl #<»te»fe, 5% pereeat 
t&t eeed «ii«, aad'%7 ferteat'fer lediae tmimf* thum •mm taSealatet hf 
the ffle^®d ©f regiretsiea ©f pr&gex^ mam' ©a fg 'fla^- talwii.. 'flie 
geaetie ©©rrelati^' mm @f particular latereft siaiw tfeey 'Wiproseat the 
first attest -with pt«t« t® msmiMM p|aat_e'tora«tef»i/w1M»i^. tie.effeeti 
&t tim mjovirmmmt^ doralaaaee, 'aad eplitaslt are l&rgal^ 'rewoiNid. lean-tag 
«aly aa aasoe^iatioa tf 'additiw geae a»ti<M« 
Mahmud atul iErainer (3t^) eatimted heritabilitieg f@r yl#ld, lieiglit, aat 
»at«rity frc« a leylwiaa ©r@si, th@ %• wr^lAate mtb&i, tM 'regresaiea 
«f fj pregej^ maas ©a fg plai^^ •alms, aad tl», rar^isaee aaeag progeaiei ae 
deriwd froaTmrlaae© c®sp®wats of ti» aaslyalf. of varlame®, fh®y ooii»-
©ibied , p# &M}i 
&r4.t8&lH% ir«laig rmg&€ trm $f t# 71 f©r ji»M, % to fi for 
Md ^ te' It© fdr natorSty n^exi mm toiei 
oa g®i»rati®»s grows in tli# ts» B®aioa, but iiW',re; mtgligll>3« f®f< 
'yi#ld iks^• r-ii3^#i itm 33 tm i4iea 
f®r©iit «aid seasons w@m i»ir®lTr®d« I"! afftartd tliait .f« 
©f the «wr«^'yield psteatei-
atities »®greg&1®s -mh&ji sgk® attw^t 4i- a»d« t® tQKferol 
g«a«ti@ shift and of geiwratlofts wi^ '•atii'iaiwiitai" 
• fa#tors» • ^ ^ 
• 1% 8l«mld h» ftla-fed ®ttt tM% it ii #«ld«a ftatifel# sr-<w tw@. g«»-
tratlias Bi3aji|%aa»a«i|y .ta- a prafli^ ^r»®diBg progrm wi'tii ^rop, mi. 
ttorely tlSsiiaat® tluat part #f the ©nvirortatatal imriasii# dw» t© th» ialaar-* 
ajitlon #f f«3a©tyf» «i s»«#oa a* tisi*® Tmrlmta dM» 
ladlvMual. i^laat data ^mm. talE®a f rm tbe^ p,.ar@at®, Fj, aai^ fg geaa-ww-
tioEis 0f flter®® ssfy%»ia, er®»i»® for ®il eeatiat, sm4 yi®ld» flfwirlng tiuwi,-
materity dat®, psri®d frott flwsriag to iwtarity^ flast l»iibl, aad 8®»d 
waight .ir#i»#r aad MmrWi^ C®9|* l»rit^lli% *al«*s war# ®ati«a:fe®d liy 
fg irariaaea n®th©d 'aaA rangad fsroaat for ••«€ iwb%1»% td.7l> 
parwat f«r .flawariag tl»»« iatltaat®# Ij^ritafetli^ far yiaid mm 
•rjmtie h@mm0 «f l^g® iwtlr«Meafea|. llgli heritability TOlwas 
f#r tiaa*. fflat^i%- 'data;, «id flaaft telglit i>^iaated that salae--
tioii would %«• affattiw 4a'ig, tme %h@m ©karaetart# 0%a®rwd aad gawitypt© 
»®rralati#w .fcat^aa all. ®fc«rwt»ri mm ptforted. , i«a»typi«' ®®-rr»la%JU>a#. 
gtfflfrall^ nar® Mghsr thm &h»mvmA c^rtlatioM. (89# f» ^itia 
,«MiilcJag or •£#•©• of #avtrO'a»iat ©a •feh® faaati# agaeeiatioa fe««-
t»»©B ©Iisarwd «»d gaa©%rpi« ©©rralatiaa ®©8ffi«i«8ts 
8li®wid p®sitiw at«««!-iatioai graia yluld -amd platrtt l»ig» and 
yield aad 
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litfe fearlty fraftoi •! (B) «i«d iwiriaaio« @€wp@asiitf te s#far«t» 
g®»atj|>t© wlaae® imt# •«» Cg#aBti«) «t wa-hridltiw (»jiv3j*o»-
mnt&i) fmotions la & stmiy o# ^ a»d lit ®»®^s«s: la fg mi fj, r®sf«©-
tiwly» :, la, yiali tei-tts -©f frogealti tM a©a»»44ittipt ©r »®a-
li*ritabl» erm&tlm emiprxsei tiie fearti@a df tl^ g#ttGtypie wstriamm im 
fg, ibmt 'ralattwly If&i® SSi fhwy e<^lm€»i liiat C|p> p» tft)# *lt wewli 
afpaar that tli® Mtmea. ®r®s« •wly testing, @f fe«l]tes€ B»,1IV. 
p©llli«it®il gmll graias Is of Itttl® mlm tas#f«r iMi br««diag for yield 1§ 
0O5tte«ira®i»* Witt r«s«f^ t® i«-l«etl«a tf' iadi^&al flmka, '^es® eiwth®!?® 
gtftt®d (15, f» ®i«l«®ti®a ifer-yl®l<l lAtlila aa fg i» »t feasibl®*" 
Aa iaiw(stif8^i#a tf ,f«wtie aai eartr^w®:®^!- •arialblltty aad e®iT»la»-
ti®m soumg »ix 'Sfifda^ttt® ®lM*ae1^ri ia ^ %«rl®y @r®»8®® vas ®(Hffitet^d by 
flatat'- ami Atl£,SiMi (ilf.) mili^ f«r«atal* iata ajsA -tlw ^mriaa^ 
netM f®r •.stiMtss* ftey ^at iaAi'itittal plaat 
t®l®®tim Iq. % irtry im «arlta«-8e &»d to s®a® ®3ct®mt 
im flaat' li«ight, lust that 'iwaiNiy ef teaif, §raia yi»M, aiMi^ te83m®l 
wiigfet s®l®®ti®a tli©uM %e m fr«i;®i^ •^sts to l8t®r g®'a®ratt®as« 
.Palmer (%$} &m^m4 ifaeed plaats of to® fai^at«> fj, fg, aad fg of 
-yb® wte®at -er®*® !liiiiaiatught x Or®®« 7 t# tb» ^«ui^®® ta yiwid aad 
yl®|d '®®i^a»iit® ®®®vrr®d tis^Ma fg nai fg» wd t® d®t«r»i»i tlh»^ 
fa«t®r8 r®if®a8i%l® im thss® «li8^'S* Mgteat yitMlmg 
®^t ®f -t^ % tad %' flaats ii®r»^ •g®l®0te€ f®r t®«tlai to '1^ aai 
retfefttiwly, «ai ©®af.«r®i with a aia^®r ®f raaifflaly s®l»®t«d fliait®. 
S»le®t4®a f«r gra^ia yi@li wat la®ff®®tl* ta fettli th®. fg an^' fg g®a®rati@as* 
lAil# s®l®etl®a for toratl wight ms «n©®«#8fttl 1^" f^mlatt®ai« 
F«p®at-©ff»fi'iaf eors»latl®iis mm Xoir- aai fsaeraHy iwr® set tlgaifioaat 
93c@«ft .-tuiiktii 'odiqifisttsi iiffttrftao®* mr9 s#t ohemmi. %dtwt9ii 
tlai %«»f| tt»i tlKB mrmltski&mrn. ,0««arr«atly »• ¥«lle,f®fttlatioB-wwl. 
grow %•© mtwp&l s«l»«Moii aaid %©• a, •©•rtalu «ai®wt €€• siteljuiaie-al 
«»«# #a«h • la'gpit®'.©f tlii# ttot 
s©«d Bim @t ^ d«0reii8«i 8.ai 8te<t"iimil^r^ vtoflsg 
tiiri tor small 8«#^S It vai ' iie«d 
fflot lb® thS''Mfhist yielding 
llieat psTtatf. im awri^#, l0B>r»l w«r<i 
0,r©f»#i l>y'fepf «5i4'Wrifjkt (m}. te'ttsiAy tl» JWte»f4%m«» thlS' ®iiaraet#r. 
data from |«nepktl#]W. as^a afflie€ 
tb» liitM* analysis 4e:i«rlli«4'% 'tis## tiit' 4at& 8»gf»8t«i 
tlmt tM tm%&m Imilmmim i^mal w«iik% ^p®i«ibly wsre' 
mftia a®% la tM ilr»#ttoa, tht aifwiftlfas ©f tfc#. 
»otli©d' ©f .omalyvit wti^ aft mt* ^flsiy' .e©a©|adeA "Oiat ivltli 'Iwfwl 
ifilght as as t&t Mgh fareat m m -Im m tl» law f apa^iit' '©OMtd %« 
i^@©Tr»r®i, aai itat#i f# lfS)i *tMi 4«f#jr»a%i« ali«t tlii, liaiti ®f 
iel«©ti©a it mr9 4«fialt9 ^aii A'^im^fwm, %lM»tfl©al aaalyst#*^ 
fm im^w of ltiilE««» mM. limits #f »elii©ti©a tha o8ti* 
©f g«ffl(iti@ aai #sftr«w»»l*l ©ffl^aaiit® -wiatioa iwrr#. aat 
s«ffle4®atl3r |«p««1b« t© nmnraat i»fiaite ©©ntlwi^ # . 
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iWMi Fj «i fg g»Mer»ti«iii» ©f tl» fiw wr® isiw ©a 
tli® Agroaainf fium mt laasiis itat© eoll®i» ia %h» fall ®f 1^1 at «m* 9Xp»rl» 
Mat uaisg a raai«ii*«i M®®le i«iiga with tte-®® r®f lieat®®. Sub* 
«oo«rr«i at rem&m wHMm tht eoi^l^t® kl^k aai iaelwi«4 nam rm 
mmh. p'«p®3ttt, m<6 itm of -tti® Fj, M^^t«a rmm ©f Fg flaati ef a ©r©»«» fl««® 
rmm mmxtmi. at raiutcm withia. ambw&ioeic. Flaa^i -mm spnm€ Mix iae»fe®i 
apart ia vmm &m tmt afart aai eight f#®t loaf, fsw flaat® at »aehi «ai 
®f eaek rm' mrm4 at boMar plaata« All rm«. mm M-&m at tk® rat® ®f two 
«9®dto par hill saii lat«r thiaati to mm plaat f®r Mil* Aiditioaal S9®4t 
litre «:®wa aad tr«aiflaat®(i lato aissiag kills iA«r«f»r a®e®88ary« 
®ata -wer® o^b'taiiMii. for B^ix plaat ©harantor.®' ia fg fr«is afiaally oeB-
P®titiw plimt® as followii 
iate first 1jI©«. fl® dat® caa whiek th® first toeafi ©f a flaat ske4 
foll«a. la|- 1 was asei as tk® kas® #i^te, 
Flaat kei^t# ?1» ketgkt ia ia®ke» fre» the soil swrfae® t® tk® tip 
of tk® tallest k»a4» ilsrofsriiag aims. 
tad»0r of kiaii. fki mmkmt of keaSs per plaat eoataiaiag om or 
mr® mtw® s«»4s« 
fraia yi®li, fk® weight to tk® atareat ^a^ grm of graia fro® ®aek 
plaat. 
Israsl weigkt# fl» weight to tii® aearest hMaa4r®4tk gram of 100 
k®rii»ls tiiicea «t raaAw froa ^ graia of eaok plaat« 
JN^iAiel weight* Aa afpr^iaatloa ©f tk® st«adar4 »0astir® of kuskel 
Wight oktaiwi Tsf takiag ^  weight to tks asarest k»ai^.4th gram of' fmr 
50 
©©. ®f grida and toy ^ (!)• 
Mmh flmt m« »arlfe®i ©a %lm first' day it tlwi poll©a wilA a 8isa.ll 
»trip of SMtskimg tttf©^ m itoleii tk« data '3mi4 b®®a writtoa wltii iuk# 
fto maikii^ tftfo ma atti.el»it to t1^ fotatolo so tbut tbs adliBsiW' 8urf«e«8 
ast fomiug 6 »iai«t«# "flsf" flswiAy hsli la pla^ wltfe th» a&to pl«ilaly 
irlsiMo* At liarwtt %h» toi^t of oftoi ptrat tra# rooiriod aM tho hoa^ 
o«ct off aai iA ftat lM»a,d« i» o&«te ©lonntlofo wire oouiited 
prior to t^oslitag 9,mA lairwis aiivsiaf 'l»©e«i3S«. of i^attori^. wort roooriod* 
4 -vmottm IQi' leirael soiioooxiitor vas ueod to o%t«M o'io^lts for feora^l 
sai • tea ©o* gr«imt«4 oyoli^r ura© «s*d to masaJNi tfeo mlwm of 
tlio IIM^ ln»iiat»l stttflei* was oalonla^d fr« -iitose i«tft ai» 
tiui woiffat© to OiW®"#ip@aii to -Wio woiflit of f©«r oo.« aart wltiflyij^ 
t©, -yitti obtaiaiag wei^t for iNisfc^l |l)#' After }»tml wlgltti iwro 
ol»tfti»oi, ntro Mi© f©r keraols last dut to slmt'i^riBg* «iao« 
tiii wti^t of m iailviilte*! 1m«®1 oomld \m mmillf ©ttl©wl&t©d* Ali©, it 
was dotojmittid tlsaat fl«atf adjueoat to truasflKBtst fl«ats woro aot otmally 
oempititiw for eertala oharaotoriitlos ^»ai ©©rroipoMl^ aijttttaiiit© for 
thoso flaats mm »©oo«@ary o».a rsflioatiea %asi8 ia a fow oai«8» flio 
traasplaatod pilots were iwitfetor' ©«®ld«Wid ©oa^titiiro a«r wsod 'la aay ®f 
th® aaalysoi# 
Wreqjmmf ilslariMtioas wr® ©oagtrtt©1».i la taljaltr awi graphio form 
for ©ai!^ eharaetor. Ifcaly gr&plii for ©rosi I will ha r©pr®duo©d lMir«ia 
ainoo thoy -war® jraprosoatati'wi of all orosioa# 
»ta©typie, f®a©%pie, aad oairlrsaaimtal •»«rlaa®©f '«ad ^ritalaility 
•alwa urer© cal©«lat©d twm fg# Pj, ©ai.-fg pefalatioj^ ta •60@®ri««o» 
with tli© nethoi# 'oatliaod ¥y fial»r ^  »|j. (S|K flaiaot^io, geaotyfio. 
31 
,a»d.«a'rlr©wwata.l^e^ii'®iatio» e^dffioients »ls0 -mm twm. 
%• fj., 5»tfe®A ©f,«®tarisa®« • %f Wmr 
Mmrt^ imh • • • 
• Wm amribtrs ^  'fj* ©lassifl^iler tl» .fg • 
g.tmii»«.'la •toslewt •••.:••• 
6I*6MIS IWSfl^lP 0roii ii. ,5a 
1 f riwf h X f mmitt 3i a 366 
2 frimgk M ir®*!!!. M&» I 06 31 311^ 
3 ' w Z PaWHiMI If ^ e |g 
k »©• i * i»i mmt gg 259 
5' • tl m 3^ 
96&mm '9i Wm 4xy imU »«&$&» <$f thai' fj'' g®.wiJPatloa m.B earn at 
%h@' ii0il. iwi»rrsifi(« iwtottibi,''luaifta, whew sfrisltliir-irfigatioa 
mm mmiMhlm mi wmter wm &8'a®®4«t. A'rsMm smplm ef'93'tg 
flkbts ms 0'lt0s«8 for tfe* 8tii% '@f 'taoli tr^ts* im siiltloa omh @f 
tla-#® f«pli©iit®:f ®f'tM lO 31 It'trifl# l,«tti©«'''eaqprijwint f®r'»»eh 
imlvAni itagl® tatrt®# ®f ' th# %«llc Fj. fg, »a f, ^ f«n«ratioaa 
«M fe'tth %&«lE8r®8»«i, 'iBlag a. feeltthiapty-few «<i®48 *»*« »0m p»r 
«ight*f®©t mm t&r »&©fe •©try «xii«ft thas# ©©asistlastg af hand f®ll'taat®d 
a«®<ls. ' Wm tfaes® m%ri«e stiTSBteiAa s#«i8^ wmm if«e«d at sl% ineh 
hy All rm -mtm to plmts &iii sds'siiig' blils -mm 
•Witt trsasflasts ft'eaa -©x^a tmm gmm f#r tki# fmrf©8#« 
Bftta f@r 't}M9 i-Mi' oteraeton ta %h» Vg gsasratioa mm 
i?®«0ri»4 m .aa pm^my aaaa feasti ®3E««f t that - tMSl-riteal f la»t €ata mm 
i&t tfai' pm-mt9, mi. 9^ goiMiratietus:* rnni bttli i>aelc@ro8a«8« tet« 
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= mm ets^ mted fg supmI F|, ditfe#,  ^ms# 
•©f «.f#nwl» wMiA, 'If a tra»ifogitioa ®f fwMla fer #«I,-©mlatt3Bg ii;# 
wiw® wlmfts ©f it^riai t©i©rt%#4 % Wr^ltt axA ui«d 
%y *®l»r ,|ss).r wr® fiapilwi: ft-'isa ?g'aad . 
t»i;tag @#ifft©lJi»ls, «B 'etttliMid la«*l (If), lilt»l 
.aad*«^r CiS)» 
3k 
the «3Ep«ri»»at;»l results hair® lj«®n flao®d ia four seotions for pr®s®a» 
tatio® as follows t (1) 4*atrihutioaB aad aaalyses of imriaao® of 
Fg data, (8) frofuoMy distrilmtlons and analysos of variaao® of Fj data, 
(3) lM»ritafeili% of oharaotoars, and (4) oorrelatioa of oharaoters, 
F2 f®n«rati©n frofuenoy Mstrilsutlons and Aaalyses of Tariano® 
Six plant aM' se«d oharaotors w&m iscvostigatod, and th®' frequauoy 
distariMtiozis and aaalysos of irarianee of ®aoh otoraoter'will'h® proseated 
in th® followia® order# (l) dat® first hlooa, (S) plant height, (5) matoor 
of heads, (4) graizi yiald, (3) k»rn®l woight, and (6) hushal weight* 
Pat® first bloom 
Fr®q«®a^ distributioaS, jneaas, and ranges for parent® and for Fj and 
Fg geasratioas ar® giwn in fabl® 1 for dat® first blom for all fiw orossas. 
A graphio prosentation of th«s® data for oross 1, friia^h x Pawn®®, is shovm 
ia Fipor® 1» She graph for «aoh oross was ooastruoted but only on® is pro-
seated siae® it is r®pr®s®atatiTO of the group* fh@ distribution of th® Fg 
population was eontinuous and appeared normal indioatiag mltipl®»factor 
ooatrol of plant aaturi^. the par«»tai and F| distributi<ms war® well 
B®parat®d on the graph# 
In fabl® 1 eross«8 1, S, and 1|. offered the best oontrast for earliness 
in that the parents ©ould b® classified as larly x fflsdiua. larly,^ Sarly x 
Late, and Late x liate, respeotiwly, fba distributions and means of the 
fable X*. Wr^sqwmsy ®a# of-plaats of par«ats amd of Pj aaft ?g 
..gaattrnMeia for dafet- .flrat t f m  f Iw lAater «!»&% mrmmem grew iM l^l-52» 
crimis gemra-
tion 
palMf fto-et bloom in. May (olasa 
? 17.. If 21 23  ^ f7 . m  ^
Msan date 
first blooa raab». islmtg 
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•% 
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11 55 131 77  ^ l6 1 
16.9 
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25.6 
26.0 
8lj..6 
25.6 
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25.7 
.^5 
s6»l 
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.^5-
15-32 
21-29 
16-27 
ii1.-29 
25-51 
2i^-29 
23-27 
as-»3i 
1®-^  
26 
50 
31 
3li  ^
19  
3 
52 
hi 
a. 
313 
m 
XT 
MEAN RANGE 
Pl 16 .9  15 -22  
P2 23 .9  2  1 - 29  
Fi 18 .7  16 -27  
•^2 19 .7  14 -29  
n 
p2 
15  17  19  21  2  3  25  
DATE F IRST BLOOM IN  MAY 
27  29  
m^m U mmm* prnm -9i 
«ai Af % iMt fir ik«» Ham Umm tmm 
c%| m fmmm <%| 0mm 
17 
fareats ia I aai g wll i«faratai wliil® thay wra n©t la 
or®»8 the fflSimt ©f tlw f| aai fg gaBaratloao for oroaasi I aai g w8ra 
iatawBadiat©' Isetwaaa paraats i>«t ©OBaldarably elosor to th» aarly paraat 
izulioatiag fartlal dmitumm &t aarliw»«i« aawas ei tint renaialag 
©r®8iea -war® awrliar tl*«a althsr paraat -rtitla th» >g mane were iatariBa<Ii-
ata batntam parasta* 
fhi ©«®»la®i .aE»ly»«i ®f fwlaaa® ftr pirtata mi fg for date first 
hl&m ar® ftmsn ia falila i. la aressat t and ib> tfaars iraa a sigaif ioaist 
diffei«itt@e h@ifmm ffciii ma aatfaatai from ^ mgaltttlia of tha 
iilfereaea featwaaa, pareatal »&n« for mmma 1 m& t "teit a®t for areas I4.. 
Sigaifleaaoa nay hata %eaa itie ia tMs aaaa to m u»aeei»mt&%»Iy loir arror 
•ariaaoa. Ia aroaaas 3 aai § ao sigaiflaaat Htfwmums mm o%taiaedi aa 
might have' ftaaa aa^aetad fr©« liw siallari^ laf oaaaa* 
Plaat ,hai^t 
3 giwa tmqmmy ilstril>wti®aui, vaaaa* a»i rmgaa for paraat® 
aM for fj asi Fg ga^aaratloai for flaat l»ight for all fiipe oroaaaa. A 
rapreeaatatiw grafli of tiia fretwaaey (iiatrilmtloas for float lieigtot of 
croaa I affaars i» fipura 2. fha ilatriltttioa of the Fg popalatioa fowa 
a aormal afpewiag owpe iadioatiaf foly^aio iiglwritfeea- of plaat hei^« 
erosaaa t and f asehiljltai tfea feast ooatr«it for fl«t liei^t aiaoa tlai 
parents ware' olaaaifiad as Short x fall aad ledlwi' Short x fall, raafaoti-vaiy, 
froM Tabla 5 it is atidaat tfe&t ia all ©rossat axoaft oroaa S, the Fj pofm-
latiott laaaa exoeadad the ».®a of the tallar paraat, iadioatiag domiasaic^ of 
tallaaas aad eoasiderahla tw thia oharaotar. Ia all feat oroaaaa 
la 
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Qthsr 9xmft ia ©r®si f feut wi®i with rssptet to thsir p«re»t«, 
higher t.ha» either pareat ia ©rest % iatewwiiftte hetweea pareats im 
Qrmms I @xA aad dtml to tiM lm@r fereat ia eress t* la eross 5 
fg mm ®paia yield -liffrftROhei the hifteir fareat lAile the f| a»aa grata 
yield was lewf thaa the l«w®r pareat. ftai ra»p»i Fj yields were wry 
aarriw @a this frefuewy distrihutioa ioale* the aeaa graia yields of 
fea®kor@ss p©fmlati©»8 exeeeded their hmkmm* faTeats ia all ®r®0»e«. the 
hmkermM witai the higher yieldii^  parent predttted the higher yieldiag 
haekoroii, yield ia er#s##i I, g, a»d k» ^«t ftr mm reasoa thi« relatioa* 
ship was referee# ia oreaeee 5 lewewr, tariifelft data sweK^ae theoe 
met he iaterpreted with ««tttifta «ta«e tM aaalyie® ®f fariaaee' ef iadi»» 
vidmal plaat data ©f pareats wd f|, •fahle iadi©a1i»d a eipiifioant 
differeaee £«* f j. mm fg at th» Urn pereeat lewl for ©roes I, ealy. Ia 
aoae ©f the ©ther ©reseee was there a iigaifieaat differea®® hetweea 
jmreate or hetweea % ttd pareals. ' iK i^rJaesfeal errors were large, as were 
replioatioa »©aa sfmares f©r er®»8©s g and 4* 
fable ahmm tlm aaalyees ©f wriaaee ©f r®*r necme aad ©i^ er pertioeat 
statiitios tmr graia yield p»r plaat iwm fiw wiater wheat ©refiee grewa 
ia 1^2-53 • iigBifieaat dijpfei^ moei mmg eibraias were -iadieated for all 
©r©sset, hmmmr, th® lewis re^wired f©r sigaifisaaee lB-er©M"'.la e» g., 
shew -^ t^ there w<M(' a® differeaee ia the »aa yield ©f Fj, f|, fg, aad 
»Bg, fahle 1B* taly ia ©resses I k were the pareats sigaifioaatly 
differeat ia »».aa graia yield, «id the aaalyiis m aa iadiiridttal plaat 
hasis, SahlO' did a©t iwrify •t&is f®r ©roa« %• large Maa 
f©r replioates evidwat ia lahle 0 for ©rosse® I aad i iadioated ©©asiderable 
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effect of soil liiterogeiisi-ty oa tiw data* Ciwffioiaats of Tariatloa wsm . 
Imr-gs, lai-f# «i*r®p wiaaess aai t relatiwly Im -ef' 
to •mlwattoa ©f tMs @inum@t®r» there mm, hmmmr, ooasider-
al)I» g-alffig iM us« of lattl<Ni itsipi aai amiytii 
®«far®d to Wm raaiii»it»d feloeic, pMPtloiilarly tw mm'ma 1* k» mA 5* 
g».ntt| weighs 
Itata for Imraal woi^ t sur  ^ -gitnen la tablo M- mbioli stowi frofijoxioy 
distrfbutl^ My BSwaSf aai rsA '^S of faroats asai of f|, fg« aai %Na©iiort»« 
f«a®ratt«», aad of lia®®, fr«wBi fiir®- wiator i^ at orossos grows M 
195^55* &a»®e« of th» 3m-s«pHigatiiig g«»»rati«BS are aaidi aarrowor la 
osi^ Mfisoa to tfeio f| llwti tbs» wat tlis ease for waiter -of keais or grala 
yleM. Is oroeses. I 'mA t l^ e f| aeitt tesrael ureigfeit e3eo«e..1®4 tlie heavier 
farent* la ©rotie® k» smA I the f| .wiaa k»ra»l •weights mr4 iater-
ttsilate Ijetweea pareati hnt eloser to t^  toeavier pareat* All orogsee 
s»m to ladieatO' at leagt ftrt.lal teiaaaee of h%h toerael flm 
fg mm Imrml might of eronf g wai. l.arger Mma either fareat but the Ij 
aeaa me %et«w«a faveatal aeaa iralues. la tito x^mdaiag oroseee fg aai f| 
ataa terael •arot^ ta were fttitO' eiadlar «ai mm iale-r»iiiate betweea 
fareatal ae^aae* It ms  ^ of ia'to»st to aot© that ia eirery ero«« the fg 
aeaa was ii»llef thaa f| mm  ^ mA ^at ia tteee of tl® oroseee fj 
neaas were ifflaller ttei mmaS:* fbis ti^ gest® the f®SBihill% that the 
effeoti of iuwiaiw©©- aafi eptetaiii f«(aeat ia fj h*te deoreaied eaoh geaera-
tioa* littai of hmeteroae foptlatioas teaied strongly toward «hioir haok-
oroee fsreats* 
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fable 5t. IsfitRMlity valws ierlw-i it^m. laiivliwal plaat iata of 
flp ani parents with %!«• • phenotypie, soirlroamiatal, aat 
•g«ii©typie 'irarlaa«»es fwm which th«y- w»r« eal©ttlat®i for fif» 
wiirt#r wheat «r»®i®.8 •frewa-'in 1953.-5S." ' 
variaae®# 
Sharaet«r Brm$ In p9tQm^' Fh»»typ,io Si$Tlr@i»SBtal Senotyplo 
Uatf first M©0ai I 53.7 7.1+5 3.45 4.00 
t 76.1* 8.32 1.96 6.36 
3 35.9 5.i+9 3.63 1.86 
h k2»6 3.97 2.28 1.69 
§ k3.3 4.00 2.19 1.81 
Plant .Imight I kQ.7 7.0k 3.61 3.43 
8 59.7 9M 3.S1 5.64 
? 69.6 9.65 2,93 6.72 k 53.7 7.00 3.24 3.76 
f 51.3 9.69 4.72 4.97 
Inber of h»a4s I 6.2 32.00 2.12 
g 5.2 33M7 31.72 1.75 
? 1.6 56.39 35.79 0.60 ge.o l»g.3® ^.99 9.31 
5 • -li+.7 33.65 -4.31 
®rais yt«M a. - 3.6 1+0.1+2 41.90 -1.47 
2 10.^ 14.0.60 36.36 4. @4 
f IS.7 35.99 29.^  6.74 
k §•1 3S.7I+ 35.51 3.22 
3 • 5.0 35.6® 36.^ -1.08 
I(i,ra®l -Bwight 1 ii2.9 o.im 0.0645 0.0484 
2 6it.3 0.1275 O.(%56 0.0819 
f 72.5 0.1537 0.QI423 0.1114 
k 55.5 0.113i+ 0.0505 0.0629 
3 6U.6 ©.15S3 0.0560 0.1023 
% 43.t g.S2 1.60 1.82 
t 65.0 4.10 1.43 2.67 
3 87.S 11.73 1.44 10.29 
k 65.1 3.93 1.37 2.56 
3 59.g 3.17 1.29 1.88 
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higteoit lieritability (•»©»# 3—f«r©«at) aitttally had th® least differ-
om9 1s«%ii»®3a parsatal smg'iaig b^img a eross mt & m^ivm •hort tiass a lasiiwm 
Tmrie-tsy.- .fli®-0?®ss -idtfe thu gr®at®at eoatraat of tliort tiass tail {eroaa 2*-" 
3$»7 p#reeat) lad atjrt htgli®#'! I»rita%ility mad ms Mrs ia aecor# id.'^ 
©xpeetatimi. 'faritiwea® raag«d slightly higlMir tiwi for iat® first blo«»« 
aaali l«rita¥ili% «sti»t®e' mm ©I>taij3»4 t&r itoal>»r' ®f 
teais' per plawl,: -ik*7 to ^:#0 p«r^at* '"SrdSf'l* had tl»' Mgiitst «stimate, 
alttottgh its par«3iti did aot fsiprtteat Aat wa» ©tasiiewd tlast p*s&te»t e©a-
trasffor'tlM|- ©haraeter.' A,etmllj, th® pstreatal aeaas 4M not diffar aig^ 
aifiewatly ia aay ©f.tii® oro«««t#' Varianeos^wi'i?® larg®,, ia'etwparisoa t©' 
tiwsi® for ®kar»®t®r» fr@vl©asly aieatioait# fh® «BTiro«iM«tal.' variaaeas 
iw»r®''®o largo' ia ©Wfariaos to tlie phOBOtypi® tfariasoss. tliat for erosa 5 «> 
aegatiw Taim® **• ©%tai»»<i'for • th® oStiisat® ofg®ii©%fi@ variaae®. fliia 
rosalted ia. tli® .wgatif® ^ritability valw«# 'fli®, Mtual. mitt® ototaiaod 
pr®¥alj|y'i»'"r®latllwly'wl3ltort«at raa^i ©f -ralu®® is so low that 
litti® or 'iioa® of ths' pliojaot^io' tariatioa eaa Ts®' attrite«t®d to gonotio 
faotors. 
fcrital>ilitiNia fm graia ytolA war® low, -3.6 •%©• 18.7 i>®roo»t# ?arl-
aaotB.'wr® higli with nigatiw, •mlwea ooourriag' for g»»otyti© rtntimm and 
for toritability ia crostes l>ai 5« Agaia,'it ooaM Is® said tfc^t th« 
aotual 8i^' of th® wabar is' relatlwly iMrfj^ortaat wtoat Isatai rffiag® of 
mlti«® Sa to'lew as to prooltti® •th® f©9'ai%Hi%'^of ©feser-rtag gaaio aetion, 
la^th® eas® of th® 36»«mii1 nwiglffe#' toritaMli-^ mlwet awrag®d htgJUmr 
thaa for a^ otfe®r' okarao'teriatio *a8«r®i ®*ee]pt inili®!''w®i^t, lighly 
sigaifie-aat difforoaoos- betwoa pareatal for' fmr of th® fiv®- otHsss®® 
•mrm i»iieat®i' by -tli# aaalyiot &i a© that toi#' ksritaliliti®® 
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might hav® hmn t3sf®st®i# ?wlaa©®t mm wry siaall ia oo^arltoa to tho 
other «]ter»©ters st«di®d» isdleatiag that ®a?ir0iw®atal foroes did aot 
grtatly -reil g®a0tyf®f«, 
Bushal iNiight aff®ar®i to highiy hsritatol® sia®® th® eatiaatea ob-
tatMdi raagtd. trm li?#! t® 07»8 p®r®«at aad awraged higher thaa for wa^ 
©ther oharaotor watursi. GrosB | h»4 the highest «itiaa1» hut th® pareatal 
meaas wort »arly i.ieatl©al aai th® woalyBis ®f rariaao® of pareats aad fj 
showd m ii^ifieaat dlff®r«a«e f®r th® geoeratloas man'gtuar®. fh® high 
©stiaat® of h»rita¥ili% fr^hatily raittlted from a Iw?.!® pheaotypio (Fg) 
irariaae® •da® to th® of i«if®ral ¥®ry low hush®! weight Fg 8®gr®-
gat»8. I^ao^ifi© irariaae® for th« other oros:i®8 mm seteral tia®® 
smaller h«t atill iadioatei rather 8tro3^, geaetie ooatrol of this cfearaoter, 
Fg data freia Iggg^gg 
totrtsi of ®a©h pareat, aad fg for eaoh oross were iaolwded ia th® 
test of fj Itae®* I«iiiridttal fliat data w»re ohtaiaed fr«» thoi® rows aai 
wed to OQMfat® estiimteB of heritaMlity th® fg •wiaao® m®thod, Thes® 
eatSmatOB aad the wiaae®® from wMoh th®y w®r® ealemlated ar® preieated 
ia fahle 3^, fhs fg popalatioa® wer® aaaller aad tfcui pareatal and fj pofa-
latioas were laypger thaa those used for similar eatiiaates -^e previous year# 
Thar® was rather good a@p®«ae:rt hetwsea estiwttes of heritahility for th® 
two seti of data, la geaeral, the fta»a@typi© (fg) mA ®airiroa»0atal (fj:, 
%, sad Fj) wriaaoes for'date first hloam, awher of heads, aad graia 
yield mm smaller liiil® for' hus^l weight they were' larger «haa ia the pre« 
•^otis regalte. 
m 
falilt 15, Irritability "raluds dariwd fr«®.' iadivid-aal plaat d»t& of 
fg, Wi, awl |>ar«ati with th® pheaetypi®, enTir®»i®mtal, and 
ge»"^ie fariaaa^s fr©»-whieh thsy i»»r« ealealat«d for f iw 
winter wheat eresse® grown in 3.9fS-5l* 
Sharaeter 
leritahililf 
'frogs ia^ fereeat 
Tarianeet 
Pheael^i® aa^rwaatntal Q«n®typio 
Bat® '• first fel©0«1' 
 ^ f 
flant height 
fuaber ®f l^ads 
•Grain yield 
i®mel w»i^ t 
fttshal -wei^ t 
I  
I 
g 
3 
1 
2 
I  
1 
2 
i 
i 
g 
I  
IM 0.54 0.89 $u& ImMi. 0.31 1.33 
32.2 ©.81 0.55 0.06 
" M • Q,^ 0.30 - 0.02 
6|.i 0.05 0.31 0.54 
kuk 6.97 4.09 2.89 
J.5 • 4.26 4.11 0.15 
53.0 5.1*2 • •2.55 2.87 
11.14 3.39 7.75 
3.26 6.53 
k*l 26.15 25.07 1.08 
22.77 21.95 0.82 
-I4.g M.Of IS. 38 -2.28 
27.5 23.66 17.16 6.50 
12.36 15.S5 -349 
lfe,T 1©.?4 3.7I4 
-10'»6 21.65 23.93 -2.30 
15.08 13.79 1.29 
l%7 16.39 i3.ai 2.58 
-16*5 9.71 11.29 -1.59 
- 0.7 0.0730 0.0735 -0.0005 
0.l2®i 0.0840 O.QWI© 
h3»h o.iii47 0.0819 0.0628 
©.1367 0.0^1 0.0676 
61.7 o..il4iS 0.0555 0.0893 
- l.t 4.ts 4.33 -0.05 
58.9 0.08 3.32 4.76 
P.7 5.2© 2.57 2.64 
6|.0 17.05 6.31 io.?4 
14.5 •'km 5.i5 0.18 
99 
Iftiaates of tM® &trital)i.ltty of <iat« first liletm -wtr® T®latiwly 
higMr thm is'tke 'pt^'Vi.ms y®ar wWta all: fer'oaoh ywwwra con­
sidered, However, ^ ae resttlts mr@ m&tm vwial^le cross to eroei 
siaee feotli higher C®1«0 feroettt) aad Immr {•4.7 perewirtf) heritefetlity 
wluei. irere oitaiaiii* foil heterogeneity f-i^kaVly .played a larger. role , la' 
the, seeoad year's results elaee e»trie® mm, i^irtfaer separated ndthia aad 
am(»&g'the larger-eseperlaenls 'a&d adjms1»enli of treatneat meaae' tkrough''tibw 
tise of the lattice 'doBigs aad ^'paalyei® eotttd aot be applied to iadiTidttal 
plaut'data#. file extreaely t®«c, pfc@ao%pio irariaaoe la erogs k reewlted in a 
aegatiw genotypie Tariaiioe aad negatl-f® heritaMlity. fMi may be eon-
si«lired a poor esttaate - of «ero* Aetually, the imrietiei inwlifed nwre both 
late  ^ »atttrii3(s* ; 
• All heritafeility oetlmate® for plaat feelgiit were positiTO aad averaged 
relatiwly as high as did date, first ilosai#. flm raage of Taluea was froa 
5.5 to -peroeat# fhe lowist .estiaat#' oaas* fr« a ©ross of short ^  
tall irarieties,'^ where for sw •aaesq^lained 'reasoa the %' (pheao^plo) wi-
ani® was small ta ojaiparisoa to the pooled pg, a»d (ea-riromaeatal) 
tariaaoe# 
fhe olwraoter, writer of heads •(tillers), is greatly laflmeaeed hy 
ea-dLroiwatal eoaditi®M wd^ the mrlaaet of aoa^-segrtfatisag popmlatioasul^ 
exoteded that of the Fg la two erotsee aad .analyses of wiittoe'' failed to 
show, differeaoes hetwtea pareats or hatweea pai^ats aad la'geaeral the 
estimates of heritahllity were low, raagiag trm -^8«g t# 27*3 pereeia^#'' 
•for graia yield h^ritahility estlmtes were low, as they had heea la the 
pre-rlous year with the 1953 mlws rangtag trm -14,| to- 16.7 pereeat. 
Qaly ia.oross 1 did the saalyses of variaaoe show a^differeaoe sigaifioaat 
m 
at tJi« fit® p«re®Bt Iswl, for tlws- ©enfarlions fj m» Pg» :afli fj vs. P|^ • pg,. 
this ®ro«s nls© "tti® M#i®st herltalbllity Talm«» 
rh® estimt»« of h9rl%aMltty for th« ehftr*©t»r® l»ra®l wight aai^ 
•wpight w#r® p»r««ftl,fely l©w®r ta ©«i^ar4soa t® -©tlier ®hwrftet«r« 
tn 1951 a«i ia t© th« 0mm ®lMira®t«r ia %932m falues 
rsagei fro® -Q,7 to 4l,7 f®r©©at for l»r»l watght aai irm «»l#g to 63»0 
for httsh©! twight. I<®w®®t for >oth olwraoters 'iwr® for ©r©©g 1, 
Tha fg, (fh®aotyfi©|''iwlMi0«i for th«s« ©iiaraet®rs ia^ oross 1 wr® r©la-
tlwly «aall®r thasa for ©-ttsr ©r«s©®a» 
Baekorogs iata from ' 
iiao-ttisr ©ftlMtlai of lb®rita^tll%- »ay fe® obtalasi 'ttiroi;^ tha^ us©' «f 
the fg"<ph«ao%pl.®) irarlatte® -ais^ kaeiwroaB •mrimms ($7)* In this oo®^-
tatloa,, g©a®typl@' wlaae© is ofetaimil' sii'btraetiag.th® «« of th® toaek-
©ross'tisriatt©®a fr<» -twi©® th# % -wlaao#. .flw' 4lff«f»a©© <g«a®tyfio 
?®.rl«a©©) li dlTliai iy tJto % tmrtas©® t# ©btaiii'hsrltaMltty. Bata oto-
tainsd %f tMs' •assthoi. m.j fa«ai 'tiQ fa%l#' 'Ji^#' ' fli© • Fg (phaniotypl©) rari-
aa©«s ar© that  ^ smm as r®port®i |»;fah'l© 3$* them ©stlmat»s of herltahlllty 
i»»r©'«®Jf« fariahl® thaa those ©«l®ttlat©d %y th© ?g wiriaa©® »®th^'lmt 
geaarally ner© of ©^arafei# ra^© In mpii-Gud©. fOT' ittstaa©«(» th© •©!«©« 
©htaiasd for dat© first'Moea riaii®i'ft*o« -X75»2 t# 67*9 peretat* fh* ' 
mgatlw harltahlllty of -I7f *t 'la ©r©8S i+ roswltod frew aa wMamally Im 
pheao-^ le tarlaa«»« 
f©r plaat hslght ii©rtt^ilJ.ti®« mm hl'gher thaa for thos© ©htainot 
piwrlottBly @xe©pt for erosi 2 nftiieh had a aaall nagatiw valw©* fh© 
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mlms d»rlw4 frm ladlfitoal fl-aat iata of 
fg, Big with th® plieaotypte# mrirmmv^&lt «i 
g#a»%3rpie vsrimmB trm wMeh th^jr wtm e&l«mlat®d f®r 
ii-m wiirts®? wheat Qtmsm growa ta 195t-55. 
airita&tlity 
frnrimm 
Chia*aet®r Or#«s in f®r«©at 'Pittiaotarpi® Seaotyuio 
Bat® first hl««Ma I 31.1 l.k3 0.53 1.89 0.45 
g 46.9 1.6Jj 0.6t 1.^  0.77 
3 1.6 o.ii 0.76 0.85 0.01 
k -i75.a o.t® 0.73 0.32 -0.49 
3 67.9 0.85 0.45 0.67 0.5s 
Flaat h®lght I 9i^ .O 6.97 5.29 2.10 6.56 
t - 6.t 2.83 5.95 -0.27 
3 95.0 5.42 3.72 1.97 5.16 
119.6 11.14 4.70 4.^  13.32 
5 107.9 9.79 4.60 4.41 10.57 
lfafflh#r ©f h«ai8 I - 0.1 26.15 30.33 St. 14 -0.18 
2 28.6 ®.77 17.44 21.60 6.51 
? -1 .^9 16.09 11.43 21.55 -0.79 £ 31f5 23.^  13.16 21.7f 7.45 
5 -171.1 32.36 24.60 21.27 -21.15 
Sraln yi®l<l 1 • 7.2 22.49 85.84 20.75 -1.62 
z 12.6 gl.63 tl.97 ia.58 2.72 
5 37.5 15.0s 9.87 14^63 5.65 % 10.7 16.39 14.5s 16.64 1.75 
3 -169.8 9.71 13.95 21.94 -16.48 
Wsivml -weight 1 
g 7©.f 
63«§ 
S2,3 
*28«8 
0.0730 0,< t^7 0.0S80 -o.oati? 
oaw 0.^ 0.11^5 0,0913 
O.II47 0.08S5 0.1090 0.0919 
0.1167 0.1^52 0.1177 0.0305 
O.lWiS 0.ic«|. 0.82^9 -0,0la7 
Ittshsl wight^ 1 17.6 4.2® 3.55 4.^  0.75 
2 95.i 8.0s 1.80 6.62 7.75 
3 25.1 5.20 5.41 3.67 1.31 
4 97.7 17.05 10.23 7.22 16.65 
5 -111.6 4.03 i.81 3.74 4 .^5© 
@stl®at®s £m i»a#®r at btads rari&A fr©« -171.1 to 51,5 percent, 
la til® ease ©f the -If 1.1 fereeat heritabillty f®r &rm& f, s®il heter®-
geaiity wa# swell titat the aeaa ifttar® for reflleatieai wae mausually large 
and xw«ii ifuar# fer err^ir wa# eoaslderahly saaller thaa fer a:^ of th# 
other wesfee. fe.w».raHy, hsrltahility values for graia yield -were higher 
thaa •p'efl.©«»'egtiwitei. the'large negati-vw.Talme for eross 5 eoewrred for 
the eme r@asoa as'f«* mslmw'M tillers* 'Kernel w@ifht aiadJbMShel wei^t 
data appeared to fiw heritahility esttaatee la th® iaae general rw^e aa 
those ealeulated froa the fg wlaaet i^thoi httt ttoy were more variable, 
Begreesloa ,of^ f% oa Fg aad e.0iBpMaent8 of yarlaaee of fj -aaalysee 
Istimatee • l«irlta%ili%-, *ay he obtaimd froa the regsp^seloa of 
progeay aeaai on fg'plaat *al«»8. fable ,35 'gttee heritablltti«B obtaiaoi 
by, this »8th'©d. 'iralwe are lees variable thaa those obtaiaed by-
ot^er wl^ode frm data oolleoted during the »mm eeaeoa. letiaatee -for 
date first bloem aad plaat height 'were relatlwly lowor thaa by ot^toer 'aethode 
fhe reaaiaiag^ estiwates of' Irritability were ©#H®»arabl® to -^©ee obtaiaoi by 
other fflethodi. 
A. last nethoi of' eatiaatiiag heritability wag tii^, use of the o^^^ooettts 
of irariaaoo 'itm the/Fj; a«alyi«i of •rariaaee. , la Isiiis aethod the straia 
meaa,ifiiare- is separated iato.ita ecafoatata# aad th® i^ii^oaeat due to 
straias i® divided by th® total, falwes ebtaimd by IMS asl&od are ihowa 
la fable 3f. these eftl3»a'toa raided asioh higher thaa tho»® obtaiaod fr«tt 
aay #tiM»r ^ tted Md isere ti^ite. ooaststaat tm oae ©hameter la all 
orofsei. Is iadloated p?«irl©u«ly th# degree ^of aoouraoy for the fj teete 
m 
fatel® 55, lerltabilltjr iralws trm regreisioa ef oa Pg aiisl frcam 
o^aptaaati #f wiame# ©©Beared t© obtala®# fey otlwir 
®8tiaat«ft viMi ainerafoa. 
Befltability astliMttes in p«reeat 
@haraet®r Or©s» fo« V 
Date first t>l<»as 1 55.7 6g«4 31.1 35.7 
g 76.4 81.0 46.9 36.3 
3 33.9 32,2 1.6 10. s 
4 42.6 -6.7 -175.2 3.9 
5 45.3 63 .S 67.9 4.6 
Amr&m 
flmt height 
Kua^r of hesult 
©rain yisli 
Kanwl iwight 
btish0l w»i#t 
I  
1 -3.6 16.7 -7.2 
2 10.4 •10.6 12.6 
f 18.7 8.6 37.5 
4 i.3 15.7 10.7 
5 -3.0 -16.3 -169.8 
t.9 
.5 
3 
3.7 
I  
89.3 
67.7 
68.5 
45.7 
60.4 
48.7 41.4 94.0 12.1 54.8 
59.7 3.5 -6.2 16.6 53.9 
69.6 53.0 95.0 18.5 49.6 
53.7 .^6 119.6 24.1 36.0 
51.3 66.7 107.9 18.7 42.6 
1 6.2 4.1 -0.1 1.5 19.8 
t 5.2 3.6 28.6 1.4 11.4 
3 1.6 -14.2 4*.9 -3.6 47.2 
4 22.0 27.5 31.5 6.7 18.4 
5 -14.7 -28.2 -171.1 6.4 26.6 
30.7 
4l.s 
61,3 
50.4 
60.1 
I 42.9 -0.7 -33.8 28.6 72.5 
g 64.3 34.8 70.9 25.5 79.5 
f 72.5 43.4 63.5 43.3 87.8 
4 55.5 49.4 22.5 S^ .l 76.6 
5 •64.6 61.7 -fi.8 .^9 85.8 
1 43.2 -1.2 17.6 62.4 78.0 
2 65.0 58.9 95.8 23.9 56.2 
87.8 50.7 25.1 95.5 85.9 
4 65.1 63.0 97.7 25.9 60.4 
5 59.2 4.5 -111.6 47.1 84.2 
3kJt. 
65.7 
29.4 
-17.9 
4b.4 
50.2 
25.5 
57.1 
60.6 
57.4 
50.2 
6.3 
10.0 
5.2 
SI. 2 
-g6.g 
"xi 
7.9 
11.9 
26.1 
17.7 
-25.1 
*7:7 
a.9 
55.0 
60.1 
4^.0 
40.8 
40.0 
60.0 
69.0 
62.0 
16.7 
a * 1952 ^ 2 vsri&m»i h » 1953 !*§ wiaaoet o - 1953 B® varlanoei d - regres­
sion of oia Fg aatft} e - emsp&mmtn of variaao® fr« Fj aiialyies of varlaao#. 
wai mry high mA «x{>©rta®a%«l. ®rr©rs -mmrm imry lew t&t aost of th»' siulyiges 
of flais® lew trror t9wm ia high »«tiaat®i ©f . 
heritaWltty hy '^is aathoi# 
;•' Awrag«8 ©f th» h®rit&l»iilti®8 fey er©i««s aiMi mmr all ©roseea for' 
®aeh ••©haraet®-r, are shosm" ta th® last eolimft of fabl® a 
®»tiM4t».t 8®3B»whaf®rr*ti©# th® awr«fe 'Wlm®® iwr® Twriahl® for ©aeh 
or©s«. within a ©haraoter. Itw®wr., ®gtiB»tei .are availahle to imtl* 
oat# the p-mral d®gr«s 'of'hirititl»tll%^^ffltt th® .©haracters stttil®i, Plaat 
height had high®«t f®re®at«|;®. of 50* @ followfd toy haslwil weight, leormil 
insight, airf data first hloo». §r*ia yitld wad a»h®r of Iwiads had th® 
lowest .hsritahility -ralass.of 7*7 .»ad foroeat, rssptetiiNily, 
,f.#rr®latioa of ehwaoters 
data from 19^**$^ 
., Aasooiatioas of plwt aijd .i©®d. oharaetsrs twr® ®«p»t@d to deterjmin# 
if' my Qi #3iea ai,ght aid th® hr®®i8r la'Mi® 8@l®®tioa of d®.®lr®d g®n®typ®». 
fhes® ©orrelatioa® for ©rosses I thro«gh-.5 «*•» glwa in fahlea 34 ttarough 
kQ* ~ Ssiag th® ©omriaao® aithod outliaed hy Wfe®r aad Moort% (89) • 
phe3ao%pt© oorrelatisaas iwr® ealoulatod trm Fg dat® aad ©ariroBBWiatal' 
oorrslatioas from ooi^iasi pg, nad fj data. Ih® geaotypio oorrolation® 
-mr® oalowlated'ttsiag tlws dlff®r®a©®8 h^hmrn fg sjoi. pooled Fj, fg, aad fj_ 
oomriaaoes ia th® mwtrator and, the gsaotypic wriaaoa® fr®B Tahl® Jt ia 
th® deaomiiiat.or of th® to-varlaao® fomul«®« 
fh® data for cross I', frtwfh m .Pawa®®, haw h®®ii 8i«aiariz®d ia tabl® 
56. It waa soaewhat sarprisiag tiwit io »aay oorrelatioa owffiel®Bta h®-
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0, Phomtypie, envlr&mmnt&l, and genotypie oow«latioii oo«ffi-
eleats Htmm afftomtmie tfearaeter® to eross I, friujapli x 
femm*, growa la l951-5^» 
eharmoters e©rr«lat®i 
•©orr«latio» eo®ffl©i#iit»' 
Bmrlroawea'teftl 0<iBOtypio° 
Bat® first a®i 
Flaat Iwl^t 
WvaOmr ®£ 
sraia yield 
woight 
'ftaatel wight 
flaat height eM 
WmSmr <»f l»ais 
srata jifili 
xsfwil wei^ 
Bushel might 
Wwber 0f ihftftds it»i 
•iraia' yiald 
iBWJfil w®i^t 
Bushel weight 
trmia yield and 
ksmel •height 
ittihel Knight 
lemel vei^ a»d 
tohel wbight 
*137* 
..510** 
..58u»» 
..556** 
.356»,s 
.m* 
.sill** 
.m** 
.56f»* 
-,679** 
.u38*» 
,565»# 
,737** 
.207 
»^3** 
,33k** 
.101 
,7k9 
3kh 
d 
-.726 
".653 
.285 
d 
•".1^ 
d 
.527 
i.a9 
d 
d 
.757 
®' to'Wli of iigaifiemo® at 5-.pereeat and 1 pereeat are .128 .160, 
reBpeotlwly, far 265 degreet of freed«. 
^ Xisireli of eipiifieiiaoe at 5 pereeat aad 1 pereent are .212 aad .S77» 
reipeeti-rely, fer 1% degrees &t freedom. 
A test of Bigaifieaii©# has set heea dewleped for thee® ©orrelations. 
d la the formla fer geaetyp'le oerrelatloa, '"r m Bev. xy 
l/senolvar.jj • i^iio.tar.y 
a wegatiT® valwe. imder th®' radiel® ©aimet he selved aiatheiaatleally 
•srithottt the us® of m laagiawy auii^er* 
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weight' ia tht gegrtgatiag aa«|- Boa-itgrtgfttiag pspulatioas, 
"Srmia yield and.^hiisfefii ^•ight h»d & highly, iigii^fieaat pesiti^ phemtypie 
'®orr®l&ti<ia but * • aoa«»sipiif leaat ^ ®airir©a»»atsl ©^relati'Oa, iadientiag a 
0l0i®r .^©IfttioashiiJ fe«tw##a th«s® tw® chmrmimm ia'tlw tefregntiag thaa 
ia.th® 3a©a-»®gr®satliig g«i»«ti<»is» Ier»«l w®ight aad Is'itish®! weight mr# 
f^sitlwly ©®ir«l®.tetf heyoad th@' oa@ f®re®af levsl -©f iigaifieane® in hath 
plwaotypio and @»rlr#M0at«l ©eapiurisoai! ^isith th® g®is#%pto ©orrelatic® 
fe«iag «•»» larger# Apf-aroatly Ift-rg® teeratl® w@im a »J©r eompoaeat of th» 
faoters iirhi«h swdi® up hea-sy hngh»X weight. 
la fabi® 37 sisilar- iata hav® feeta 'swawriatd t&r ©rosB 't, frlvmph x 
Oro-Ill, f0» 1« ,t«®ttlt« w«r© almost 14®atleal ^ th taies® trm 6rcw« I. 
Phsaotypi© ai^ #niriir0aa»atal oorr#lfttio»s agr®®4 rath®!* ir«ll ia »iga ami 
relativ® aagaitiid® •wi.th tsws «xoeptioas, s«a9 oms as f#r ©resi I* Bat® 
first fel@« ha<l a highly. sipiifi®«t p©sttiir®- pheaetypi© eofralatim with 
•plaat h®ight hwt a ao«i»iigaifie«3afe aegatiw «airir©a»iatal ®o®ffioi®at. fh® 
g®aotypl#, Q«rr«lati<m' 1&«tw»®a tb»s# oharaotsrf *as larger thaa ®ithor of 
th® @th®3t» tw©. Iwly hl©0«taf plaat®. t9ai®i to h®. short • plaata. All r®» 
mlaiag ®®rr®latioa8 -with-iiftt®. first hlmm-mm aegatis?® aad highly sigaifi-
oaat «3E®®pt %h»' ©a-rirttiwatal e«rr«latioa •wi'tt'"buahel weight whieh fail®i 
to r®ash ae®®ft®i aigaifitaa#® Isissla# '0®iwtypi& e®i*r®latiorii8 w®r®' hi^r 
thaa th® ph»a®%-pi© ©Qrr#latims for, this e^.arif«ta. fh®''data'iadioat^d 
that early hlottalag plaat»- wer® high ia wii%«r' ®f heafis, graia' yi®14, 
torael w®ight, aisd hmslwl w®ight» 
Plwst h»lfht ma -f^sitiwly @«nr»lat®i,with aw»b»r ®f h®ada,, ,graiB 
yiold. aai t© a l®s«#r ®xt®at Mrml weight, aad bushal nwlght. Qsao-
typie ©®rrelatioa» for thea® eompariseas w®r® yariabl®,. A Iw a®gatiir® 
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faMe 37, Pfc»»©typie, .suTirdzmiBialal, and ,g03aot^l« ©ori^lfttion eo®f-
fiel»B*fes l»®tw#aB afr0a«ie ©fewaeters ia @rofis 2, x 
03-0-111. 10. 1. grown ta 1951-52. 
0©rr©lafei0a e.©®ffi0i«ati 
Charaeters,.®errelat®A Phaaetypio*^ BatdronBetttal* .debq^pte' 
0at® first felooa ami 
Plapt h®i#t 
Bui^»®r of jbsada 
©rids field 
I«ra«l weight 
Bwshel weight 
flaat height ami 
talNir ®f hemSi 
Sraiii ylsli 
• •, kirael-w'lght 
Btiahel weight 
tafesr @f heart® and 
^§raln ylsm 
lera®! w»tght 
Bttsh®! weight 
train ylsld m4. 
might 
Bushal wel^t 
®®jra«l weight. wid 
imhil w®ight 
.18?** 
•,h29** 
-.527»* 
-.721»« 
•.430** 
.439»* 
,it27^* 
.0li6 
.l6g** 
.927»* 
.356** 
.224** 
.5ia»» 
-.172 
-.71©** 
-.73s»* 
-.lifis"'* 
-.103 
.3ii2** 
.597** 
.a6i* 
.933»» 
.13s 
.553*« 
.179 
.4ll»» 
.355 
-.1^9 
-.665 
-.853 
-.535 
1.286 
'.m 
.099 
.92© 
.839 
.785 
.79s 
.690 
.618 
* Ijiwls ,of il|alfi©®a©® at 5 p®ro®»t a^l I |>®re«at ar# .111 asd ,lit6, 
respeetlwly, 'for fll i»^®s of 
^ Iflwls of iigalfitane® at 5 pareeat aaai'l peree-nt ar® .^0 aad '.289, 
r®8peotltP9ly, for 7® d®gr««a of fraedoa. 
® A t®st of sigaifi©«oe has not hasn dewlopsi for th®i« ©©rr®lations. 
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talut for %ha ©o^arltna plsmt li0.igiit aM Mvml *8ight ittlstaatlal## 
ths low foBltiw phaadtyple «oifr®latl®% *litl# th® Mghly sigalfieaat «b-
viroaTOiilal ®©rp®la%i« f®r #^»rit®a iaiioat®# that tliart flaati hai 
*s '%ifc- m -— •— 1 •— -- -• Jt M^TMI 
•• fcHfc#r '©f •!»»€»• was f©s.l.tl*ely Q©pr»lati!4 with gcmiM ytali*, Imrml . 
might* 'Md hmhtl w@isht« fha ass&#tati©a hetwa^m xawber' of l^ada arad 
grata yield was mrf itPoaf> th® aasoeiatioa.'ha-teiwtn, wiE^r ©f .haadt 
ami httgh»l iwight ms ralatiwly low. fh© f®a©"^ie ©©rralatlona war© high 
for all ©<Miparia0»8. th®s©' wlweg iaii»at»'i that flaats with tm haads 
had Im grala yiald, swall toraals, .aad Iw h«til«l weight, 
8i#ily BlgMfisaat |>h®a#'%:^lo asd ©a^rireiifflaatal «arr«latioas war© ©h» 
talnad '^•twaa graia yield amd ls»ra©l weight iadieatiaag that plaats ha-riag 
l0w grain yield had small leeraels. Srain- yield ^ -aad feaahil. useight had a 
highly 8igfflAft«aat hmt m©<lgirat©ly small f>taia©%|»l© e©iT©lati®» ©©©ffieieat, 
fh© 0aTir©i»0atal ©©rrelatiea h©tw©«a ^a© •©hari«5t©ra wai.aot sigaifieiBit. 
li# geno^io @orr©lati#ii8 w»r« ©fetalaad for h©th ©e^ariaena. 
lighly sigaifieaafe' fh©ao%fi« aad eatiroiiaeatal ©©.irelatioiw w®r© oh-
taimad- hetweea toraal weight aad ha®'h#l wei^t iadisatiag' that plaata with 
smll tearaelf had l.ow hwahel weight. 
. ©©rrelatioa ©©©ffititati fer ©ross I# ,6®B»n6h9-i8d.-^p» x F-«sm»©, ar© 
stjMarised ia fahl© P» ,111 fJ^aetypi© aad 'all hut ©a© ©aviroiaiaatal ©orr«-
latioa^ e«©ffiei©ats w®r© Mfhly tigaifitaat aad fait©^ larg©. All ge'aotyfi© 
©orrelatioas were large aad ia gaaeral they iror© larger thaa th© pheaotypi© 
eorrilatiea ©©©ffieieata. fh® fh®s®tffio aad, ©aTir@a8»atal ©orrelatioat 
hetweea dat© first hlw» aad th© other ftm ©harasters wore all aagatlT© 
iadieatiag the t®ad©a©y for ©arly hleoMiag plaata t©' fee tall, to haw aai^ 
Ill 
30, Phenotypi®, ©nvlrorBBentalj, and genotypi© ©®rirelft%4©s ®©»f-
fioients Mtween agronoial® characters la ®ro§t ©©aaaehe-
Med^-Hsp® X Peowjea, grora. in 1951-52* 
ehar«®t0iPi correlmtei 
Correlatiem #e##fieie»tg; 
enviroxmpilt)^ e 
bate 
Flaat lieigM 
iumiber, &t Made 
Grate yield 
leriMil mwlgh'ti 
buihel welgbt 
Plant hei^t aad 
Iftmber ©f Ito^adi 
§miM yield 
lerael 
Sttshel 
l*fflibei* ®f in Mi and 
iraia yield 
leiwl 
irei#t 
Sraijj yield and 
Kernel i»el^t 
sttshel iwei^t 
israel weight mM 
ittsiiel wei^t 
•••7s8** 
•.6a!4.»* 
-•slit** 
.507** 
.563** 
.660»* 
.732** 
.m** 
.1 • ia»* 
Ml** 
'•719** 
.,770** 
.,589** 
..53s»* 
•355** 
.089 
,jm** 
•507** 
»l,090 
-.651 
.,©73 
-.699 
i.9l6 
1.091 
.915 
l.l}os 
1.5s7 
S,l3k 
.s18 
.669 
.719 
• JLewle ©f Bigsifieaaee at f fereesfc a»4 1 fereeat are .126 and .166, 
reipeetitely, f©r of freM®®. 
^ I«wls, Qf sipiifitatts® at 5 pereeat aai I peroeat are a»d .3114., 
respi'eliiTely, for 65 Ifeegrees ©f fimeiem. 
® . A test ®f sigjttifieaaaee hae aot Iwsea dewl^ed f®r t&i#e ®orp®latiojEu»« 
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Mih large tesrmsli, and high bush®! wight, llghly sigaifi-
eant peBlMtm plisaots^i© aad M-riroasisatfti e@rrtl«ti®as i«»r« obtai»®d b«-
tw®»ii plaot height mi ths '#th«r «hara®t®rs exeept tht ©n-riroawmtal @©iT«lft-
ti®3a b©twi0» plaat height iwd bttsh®! wei^t# ®bii tmlit® als® wag p©sltii«i, 
bttt ©f ijwtll aagaltui®# fh®»@ '©©rrttlatiettg iadieat®d that short plant# had 
few hsads, Isw yi®l4, s»«,ll le#rn®li aad tm bushsl *»i^ t. 
As is erois®8 I aad t ths highlit eorrflatiomt w®*-® obtalj»<i betwooa 
aMibtr #f'htai® a»i graia ll.ghly significaat potitiw ©•err® 1 at ions 
were obtaiaed all® b®tw#®B -wabtr of fcwads aai b©th tesrawil weight and 
bttshsl wsi^t iiwii©ati«| Iteat plants with f®w bf'ais t«iii®d to haw l®w 
yi»li, Sfflall fe»m®lSi, and low bttsh«l w®i^t# ii^ly ®lgBifi®ant. p©sitiw 
eorif®lati®as b®ts«i«a grain yisld smd b©th korml weight and bash®l w»ight 
indi©at®«l that l©w yielding plants t®nd®d to haw WMtU kwmla and Im 
bttsitel Height. Iiw Iwrnel waight was iignifieantly correlated with l«w 
bushel w»ight« 
Table If' pretent® the iwmaary ©f ©errelatien ©©efficients for oross 
Or©*lll. • I©# I * led Chief. )lttsh®l weight was net signifieantly ©©rrelated 
with date first bleom, plant hei^t, aaatoer ©f heads, imd grain yield in 
the n<w-segr®|ating popwlatiiaw^ nor with wAer ©f headi in the segregating 
population. All ©ther phen©typic aM enflr@nii»mtal •eorrelation eoeffleients 
•were M^ly aifaifteant and fnite large, M©8t geattypie ©©rrelations were 
larger tl»n pheawitypi© apd enirir©JM«ital ©©rrelaticw®. larly bl©oaing 
plants tended t© be tall, to hair® Iwads, high yield, large ksrawls, 
and high bushel wel^t. 'Short plwats had few l»ada, l®w yield, satall tr­
ials, and low bnshel weight. Plants with i@w head® had' lew grain yield and 
small fcerufflli. l0w yield,ing plants ti.®rted t© ham »mil k»rmls and l©w 
113 
39m,. Phanotyple,, saviroMsatal, .aad geao-feyfi©, ©trrolntioa. ®o«fw 
ficientB agrojwwi© ©haracters ia'©riss® 1|., 
111. Efo. 1 m l®i 01il»f,.,gr0wa la i95l-5t. ^ , 
®liaraot«rs e©rr®l»t«i fh»netypi.6' q9»qtypio 
D*t® first bloom eoA 
Plant height 
Itaber of heait 
Grain yield 
Kerml weight 
Bushel isreight 
Plaat height msOt 
Noinber of hea^ 
Grain yield 
Kernel weight 
Bushel wei#t 
IwdSsr of ha ads mA 
Grain yield 
Kernel weight 
Bushel weight 
iraia yield and 
Kernel weight 
Bushel weight 
lenwl Wight. aad 
Bushel wei^t' 
•••I4.67** 
•,728*» 
•.752** 
',3k5** 
•*310** 
,538** 
.565*# 
,380** 
,217** 
,^5** 
.297** 
.113 
,14.92#* 
,188** 
sm** 
.,535#* 
» m  
,602** 
,637** 
,3U3** 
.051 
.3§7** 
.®lg 
,550»# 
-.387 
-.657 
-1.0@6 
-.775 
•".677 
.512 
.710 
MO 
>333 
1.076 
53 
33 
•33
.j#83 
,81# 
.779 
•6i|6 
of signifiiaM® at 5 ferment aaA % pereent are .l&S-«d .169» 
i^BpeetlTOly, for 236 degrees of freeioa. 
£®Tr®l8 'Of iigaifioamie at f poroent and'l |>®roent are '.tlf and, .gSO, 
r®8p#oti-feiy, for 6g degree®' of freed*# • 
A test of • sigaifioaao® has not heea dewlsped for, thea® correlations. 
Ilk 
bttshsl wlflit* Plaati with siaaU term®!® hai low hwshtl weight. 
0©rrolatioaa[ ei^ffieieats tm erms 3, Cewaeh^-Msi.-^p® x Pawn®#, ' 
are awanartadd la fahl® 10» Bushsl w#ight was .aot' iigiAfieaatly aasooiatei 
with my ®th»r ©haraettr Mieaag ths^ ©avtroawtntal ©oia^airisQiis. All ether 
•^aotyfi© aad tmirirofflaii^al eoirelatloas wwr® hi|hly iigidfieaat but their 
fflagoltwi® was dialaishet isa ©ff^artgoa to ©rosses 5 m4 k» larly blo©fflii;® 
plaats teai#d to b@ tall, to haw. *aii^ tillers, high grain yi«M, larg® ^ 
teraels* aad' high- biish®l weight. Short plaat-«. had f®* htads, low yi®ld, 
.small ls»ra®l8, aad low bushel wsigjit. Plant® with few head® had Im yield, 
Biaall fceri»lB,. aad lew bmshel wei^t. I«w 'yieldiag plants tended to haw 
email fceraels, aad low btishel wei^t, while fla^a with aaall toBraels Md 
low bmhel weight. A awteer ©f the geaots^pio ©eri^latioas eotild net be 
ealOKlated beeaui® a »gatife geaotypie variaaee in the denemiaator ©f 
ttie eowisBi^ foi«ila# fer ©oi^tttiag eerrelatioa ©o«ld aot be^ tolwd. 
Fowr of six "geae'trpi© eorrelatioas wre larger than ei^r pheaetypio or 
en-riroawatal ^rrelatieas between th» ®®*e oharatters. 
data froa 19gg-55 
C©rr®lati«® amag plmt and. teed eharaeters were detemiaed using 
the data from tl» selee-ted Fg plaat® aM their lise pregeaie®. fhe 
©orrelatiott ©oeffiel^ati for eroi® 1, frita^h x Faimee, are giwa ia fable 
ill. Ia eolwga oae of the table, the ©orrelations ahowa were obtaiaed 
ttiiag data frm m 93 % plaat® ®®l»«ted for f| te«t®. the seeoad eolwi 
giws ©orrelatioas' ©btainei «siag data from ^ e 93 liaee.. Bata «l«iwa 
ia QoliWB® three aad fo«r wire ©btaiaed with foawliw wed ^  Weber'{88) 
m 
f&%l« I4.0, PI®ao%f4e, #3Qvlr®«8®atal, sad geiiotyple ewrelistloa ©o®f-
floitats b®t®»®a agrsaeaie itorfto^sra la @r@Bf % 
ll»A,.-l0pe 3E mA C&lef, ^ mm ia l95l-fS» 
e«rr®lstfcl« 
efaaraot«ri e.oit»l»%ea . 'plmiaety^te*, ftaotyplo® 
im%# first ¥loemi ant 
Plant keigbt *015 
lmTs®:r ©f head®' .4 
Sraia yJjtW -*.711** 4 
i®«i®l iwiiht -*57S#« -.IttI** 
Buohel *®i^t -.il.10*# f05l -•8^ 
Piaat lieti^t mi. 
fcmlmir ©f l®aii mk^** .658»* a 
erain yi®w ,508*# ,669** 4 
KsifMl wlglcfe •3k5** .456»* .2^ 
iwih®l w®tgbt .asa** ,0^ .]S66 
Huab«r 0f li».aai tai 
sraitt r4®ld .95f*# 1.521 
i®wl wl^t ,329** d 
iw®ii»l w®i#t .237** .Ogf a 
§r»i3a yieli «a4 
.lam®! w®i^t m5Jk** .5Sf*» d 
luBht®! wsigiit .502** .0^ d 
Ko.wt«l w®i^ t aai 
Buslwl wight ,k7i** .tl? .629 
*• I^wls of signdfieaae® at 5 p®rc»at aad 1 p®«®at ar® •111 aaad .lliiSa 
r®sp®®tiir»ly, f#r 31® d»gr®@« of ft»@®d©m# 
-leinsils of s.lgnlfi®an@® at $ •p®r®®nt aad' I i>®r©®iit ar® ,i£^ md .Sf3» 
r®sp®etii»ly', for 75 d«p*®®« ef fr®®4®B» 
® A test of sigalfitaae® to not btwa d«ir«l®f®d for tt®a® eorrelatioas, 
i la tb® fermjtia f©r g®ii0%|>i® oorrslatloag, :!%[!• S®-aQ» 
var .y 
a Msgatif* Taltt® tta^®r tto radi®!® ®«a®t fe® gelwi mathMtatieally 
"witiiimt th.® m@ &f an ia^iaary mmkw* 
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?Abl® 4l, ©aviroiwwatal, aiai g«n®%i® 6®rr®lati®B ©©©ffioieat® 
l»0tw»®a efc«r'aot®ri tislng data from 93 % pl«ts and their 
f| lla»« ia eross 1# frtw^h x Pawn®®, 
4ow^lati<m «®^i©i»atf 
©faaraettri ®orr«liit®i 
Wn 
Pl»a©%pi© 
Safiroa-
fflsatal i9b«tie* 
Bat® firit mM. -
Flaat toighfe 
MB»l>0r ©f head® 
©raia yteli 
Bsm®! wi^t 
Busl)»l iw»i^t 
.507** 
-,ij.96*« 
-.693«» 
-.119 
-,598#* 
-,602»» 
.239» 
^sn** 
-.739** 
—67l»* 
-.398** 
.612 
-.501 
-.563 
-.71+7 
".-m 
Flaat lj®i^ aai 
iwa®? of toad® 
sraia yield 
Mrml waight 
. ittshel wai^t 
.157 
.169 
-.022 
-.072 
.096 
•292*# 
-.174 
-.526*» 
•liiS 
•105 
.029 
.186 
h 
-.076 
-.239 
-.652 
ttm'feer ©f h®ad8 aad 
Grata 'yield 
itrabl -wei^t 
Msh®! wei^t 
.S0|*« 
.tsi** 
•0^  
.011 
.000** 
.i4.02** 
.381** 
1.019 
.976 
.501 
Sraia yield aa«l 
Sam®! w«lglife 
bttstoel weight 
.6ll»# 
.37^ ** 
.136 
..125 .532** 
.737 
.123 
I®rii®l weight aad 
ittsh«l weight ,#1»* .6^*» .714** .723 
«»> S3E©0®d« tl»' 5 'p®r®®Kfe l»t«l ®f algBiflefta©® (92 d,f., '.203). 
•• ,lj£©«0ds 1^ ® I percent l®wl ®f sigssAfieea®® d.f., 
* A t0it of slptifieaae® hw a©t b0«» d®*®l®p®4 for tfess® ®®rr®laticmi. 
 ^ In iOm fo-iwila for geseti©' cerrelaticB, if s /Er*"Z—Jp-fe 
/ ^^^3 * ^^2*% * 
a B®gatiTO T&1«« waiiter th» radiel® ©aiaot 1^ solwi^ wi«i«mt tl^ us® 
®f mn Smagisiair^ arater* Wmm, ®<»rr®lation8 were not @almilat®d 
but tli9ir p»«l wlm® prelialiljr afpr®a®l:®i eero.. 
s 
f  
1 i s J » s 1 J 4» g 
1 i 
o 1 %* 
s e6 @ mb » 8 w 1 it 1 cs S 1 m 
r4 J f 
1 lg 5 1 i 
I 
I 
i  
3 
I  0, 
I I s m 0 
1  
1  0 
1  
t 
w 
a 
I  I  
1  
M 
I  
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©©rr«lation ©0«fft«lta<s» 'ffess® envirooatistial ©©rrtlatloB® that 
th® ®ffset.0f sdatoa ©a plant aad 80®d ehara®t®rs was wiiioh th® »am for fim 
twe y»^ars ®f ^  attiiy «x®Bp1j ia Mm ©as® of plant height. 
Gswtie ©Qrrslatieaa iwir® ©ale»l«t»< 'using a forwila fahl® ill* 
f©©"toa#t0^ h) ishieh pr©vt#is m -©BtlMat® ©llanlmtlag m©i% ©f %h© timinajife 
ani ©plitati© ItoTtaMoa® aad all of thi' ©mviroiaweateal a«a©tlo 
©©rr«l'a%l03S« »h«wm ia ©©l«m» f®ttr &i fafel® li.1 g®-a«rally w®r® l«a?gor la 
nagaituia thasi as^ ®f -&• &lsih»r ©errtlaMon®* this was axpeotad slao® 
wfcskiag 9t$mt of a©«taaaQ« aai mwfitGmmwM&l ieTlation® was largely r®-
aowd. A g9»tttc e©rr»la%i®a of -,#52 l»9tw®®a plaat height a'od hushel 
•wei^t iadieatsd that t'h® g©aetle faot#rs for shert plaats mm closely 
as'soeiated with tb© g®ii©tl© fa®tors for heavy hmaiwl weight, this aai'OOia-
tioa was not iadiea'^'i hy th® fg data, fh® wry @l®s® aaseeiatloa l>®tw®®a 
aiaa^r of head® ani graia ,yi®lil r#»wlt»t itt a ^aati® ©©rwlation greater 
thaa on®.. 
So®® gaaeti© ©©rr®latt<ais eottld a®t b® oalsmlated hy •tti® foraiula du® 
t© a aegatiw refr®®siCKQ mlu® ia 'th® tttawrator \ja<t®r the radiel®. fh® 
resultlBg jwgativ® aKBfl>®r nad®r iSi® raiiol® ©aamot h® s©lwi jMatheaatieally. 
Wher® h©th of th®' r®olfr©eal regresst'oa C'0«ffl©i®ats ia th® Miaerator ©f 
ill® fo«»ila wmr® aegatiw thsir 'preflttet was p©iitiv® aai thms a 8ol«tl©ii 
wa® pessihl® Math««atieaHy hut hi©logi©ally the ©©rr®latloa ©©offioiestb 
mist ©arry •&© atgatiT® iiga. 
fahl® kS giwt fh®E»tfpte» ®afir(m®9atal, aad f®i»ti® e©rr®latioiii 
h®t»®®a eharaetar® usiag data fr©a 93 % plaat® aad thair line® f®r 
©r'0®8 2, frimph x Or©-lll. i©. I. Sia©® tk& ©©••rrelations la ©©liisa ©a® 
iwr® ©alo«lat®d fr©« data fr©» th® 93 s«l®ot®d fg plants, tl«iy may h® 
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fabl® Fis«tt©typi©, mrimwmniiMl, aad g®»tle torrelatie® o©®ffieients 
l»s.tw»ta ©lisra-eljerg asiag iatu from 9? fg plant# and th«ir 
liiiss in '©roi# 2$ fx ' »©. 
C©rr#laM.oa «©«ffi®i.»atg 
Charaelsars ©orr«l«%e4 gtaenotypie fhgg^fypie ffltjrtal Seisitio* 
©ate fir#t %l&m aad 
Plaat lieiglifc 
llu:ffi(bar ©f iwads 
Sraia yieli 
lash®! 
Plaat ktight luad 
Imber ©f 'teads 
Sraia yield 
serrasl ml$k% 
basjifil 
®f li®ad8 and 
Sraia yield 
kemtl 'flight 
Itti&al mi-ghfe 
Sraija yitld mA 
.Eernal weight 
ittalbil w®j^t 
Mmrmtl netgh-t aad 
Ijushe I wai^t 
.179 
-.715** 
-.jolt** 
*m3** 
•027 
•iw 
.053 
.11^7 
sm** 
.021 
-.giis* 
,531** 
-.020 
-.235* 
»679»* 
i.181 
—tlo« 
,m6»» 
.075 
,639** 
.057 
..50§»* 
-.33i*** 
.m** 
,33S** 
*03k 
-.068 
.,§3l»» 
.165 
.058 
•i486** 
.171 
,5g9#» 
.559 
h 
-.s59 
.156 
.152 
% 
% 
.77g 
h 
h 
.305 
.756 
• 'iKesads tfc(® 5 -pmrmat Isttl of sig»ifio«@e C9g-d.f.» •MJ5). 
•* feeeads tl»' I f®r^ at 1®'»»1 ©f ilf»tfleaa©© (9t d.f., 
• A Istst @f sigalfieaae© hm n®t b®«B dewlopei for- tfeeg® ©©rrelatlong. 
b Isa -fc® feiwila for i^aati-e ©©rralatlont# 
^pg*fa 
vj 
a asgati-f® vala® ,wM«r tli® radi©l® oaimot h» 8©lwd withtoat the ««« of 
an iaagisary mafear. Wmm, tl®«a eorrsla^ons mm m% ©alewlatad 
hn% thair raal mime fr©ba%ly approaolias zar#. 
im 
.with "tii© flis^%|}ie eorrslttioni ia falsi# |7 as latlstr mm 
«alewlat«i trm the t®tal Fg p©f«ia-li©a. Moit'-ef tih»m agre# wry elesely 
altfedwgh fewer of the ©ofrelatieai from ••W&o seleetei group reaohet 
aeoeptei letel of 8ig»ifi©«a®#« Qm netioeahle aad lae^^laiaahl# iiffereaoe 
was the eorrelatloft hetweea asraiier @f heads .aai grain yield.. Tim figure 
fro® the feleeted growp f©r this ®o^arig*m wa.9 a^eh liwer ia aa^tude. 
n» r, pl»Mtypio oorr.l.tlon. ™ry elowly .ppr«ci»it.d th. Fg »wr.l^ 
tioBi aad iadieated -Wiat early bltwiag flaate ©ftMsa mm associated iriLth 
hi^ graia yield, large keraela aad high,hwsh»l weight. Short plaats had 
mnQT heade md high graia yield, wMle flaats with maay heads had high graia 
yield. Plmti with large lee-raels also eschihited high graia yield aad high 
hashel we'ight* 
fh# eatireMstttal eerrelatitas imm ©f af|>r«Kimately the ea»e aapii-
l^de aa the fg aad' f^ pheartypie ©'errelatioas iadieatiaf that the geaetype-
eaTireasaiatal iateraeti^ ea was aot greatly differeat ia the tw •eaeoas.. 
Seferal geaetie eerrelatioas ©eald aot he ealealated for reai'«»B frevioasly 
es^lai-sed.. The eerrelatioai preseated iadieate a atrtoger geaetie rela-
tieashif hetweea eharaeteri ti5»a did the pheaetypie eerrelati-eaa, except 
for plaat height with si»i»er of toads aad graia yield, aad graia yield 
with feerael weight. 
ata®t3n?i©» eariroameateaj., aad geaetio ©.orrelatioa ©.eeffio.ieats he-
tweea <fli«a'a©^rs asiag, data fraa. 93 % plaats aad their liaes for oroee. 
3, e«Raohe«Med..»^po x fawaee, are repwted ia.fahle A ooaparisM 
.®f fg. pheaotypio eowelatioas ia this tahle with' thoee ia tahle ^  fsr the^ 
total .fg pepwlatiea shewed that the magttitade of tta ©errelatioas ©f Idle 
ieleeted, groap geaerally was l«ns»r« fl» .©orrelatioa ©f date f iret hleom 
m 
fa&l® k3» aas gtastl® ©©rfslittioa o0«fflo.s»»bi 
&k6rm%9m mi&g «atm trm 91 fg flwat# mi timir 
la &r@m 3»- x " 
correlatioa @@®ffioiest8 
slim'ftdter* ®(irr®|at»i fg pli9iio%pl#. *3 bi®a®typ4e jettviron-sasmtal s®o»tio*'' 
dftt® firit 1»|0« mA 
plaat ^igbt 
mber @f iwftfii / 
iraia yi®w 
karnal wigfet , 
fcslmil iwli^t 
-.229* 
-415** 
-.565** 
—•666** 
-•582** 
-.031+ 
.071+ 
-.369** 
-.526** 
-.621+** 
-.268** 
-.599** 
-.673** 
-1.333** 
h 
-.168 
-.868 
-.983 
plaat li®iglit aai 
sobfcar &i hsiM» 
sralm y4®la 
is^m®! ir#lgliit 
.itesk®! 
•278** 
»i4.09** 
•568** 
.227* 
.265** 
.i+58** 
.328*» 
.225* 
.516** 
.463** 
.3^»» 
h 
h 
.343 
.357 
taa^er of h®«d8 oai 
sraia y$®ld 
mrml 
,892** 
•020 
-.053 
.691** 
-.026 
-.062 
.9lt»* 
.027 
-.160 
.481 
l> 
h 
§r^» axi4 
kertt®! w®iglit 
bttik®!, iwl^t 
• 3li4-** 
.210* 
•567** 
.5i4** 
.i|26»* 
.613** 
i> 
.407 
mmol we.i^t meA 
,699** ,7^#» .913** .861 
• f ^ p®M©a% lewl «f tifalfiea«e«' (ft i,f,, •SJJ). 
»» Sxeeeis th# 1 pirewat Imml ©f #lg»ifl#as@« Cf8 A»t»» 
^ A t«tt of 8igi»ifl©ftttf# km m% !»«» 4«f®l©f»4 for th«B# oorrel&tieaa. 
b la foroMla. for g®»0tlo ;®orr®la"llm, r • * * 
a mgfttiw mlw iiaiar ^  radltl® eamot t»» seliwi • without tlse us® ©f 
aa imagimiy jwafeer, 'Isbo®, tijes® ©orwlAtii&as wer® aot oaleulatad toot 
tJi»ir r«ftl proimfely etppronohes 8«r®. 
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aM 'heiglit mi uagfttl-fi iMiemtiag that «arly flsaits mm tall, la 
©r»8s«s dis@tt.ia®4 this eorrslRtloa wat fegitlw, phtaotypio 
©crrwl&tions mm s*ll«r &M larger thaa. ®orr®sp©»iiiJg fg e©rr»la» 
tioas for itff«.r®Ht empariiOM, Sli® ©aviroweatal eerrelatioas w®r« 
larg#r Im ewry eate ®x#«ft ©a© tliaa twr© tai© ©©iresprndlag % ©r fhea®-
typie e^rtlatioas. Stastio eorr«lattoas varlti ©oailieraibly ia ®orapari«©a 
irtth th» fg aai f| ,fl»»ty|>le ©orr®l«ti©iai, • i»dieati»i: let® gsaitio asaooia-
ti:m b#tw«#a efeara©t®ri 'ia @©i^wi».©ag aad ©|©i®r' assooiatioaa ia 
other ©eopariaoas tltaaa th® fiwaotypie ©©rrslatioim had ti^ioal^d. 
fabl© kk pi*®8«ati' flteaotypi©, eaTir©an©atal« and ^ttsti© @©rrelati©a 
o®#ffi®t9^Bti fe®tw©®a #li®,ifaet#ri mtiag data ^'frcai 95 % plaa-^ aad their 
lia«s for ©roBs 4» ©rt-lll, to. 1 x Bei ©htof. fJj® phenotypi© ©orrelatieat 
of th© total 'aai i#litct®4 fg populatioas w®r« r®«arkai}ly alailar for thi« 
©roB8» Agaia th® ©orwlatioa of iat® first ifelO'Oa aai plsat height iadi-
©atod tlwtt ©arly plaata also iwr© tall, fj phsaotypic ©wralatioaa g©.ap« 
©rally -wer® •aaall whil© th© ©Brirwroatal ©orrelatioas tisttally w©r© 
slightly l«f.g©r ia aeagaitud© than mit Fg phoaotjffi© ©©rr®latlooi, S©wral 
of th© genitie' «©r»lati«ais nsr® ©oasidaraMy smaller thaa th© fg p}s«ao« 
%pio hut itill largar thaa Wm f^ ]^»®typlo ©©rr^latioas, Bwa thoagh 
th# geasti© ©orrolatioas farted s-wewhat ia ©©apariaoa with th© f2 aai 
ph©a0%pi© ©or»lati©as, -^y r®pr©s©at th® l»«t ©atiaftte a*ailahl© of 
th»' gazMti© rolatioaihif h©tiMi«a #t© fariotis ©karaetera, 
Itoeaotypi®, ©aTiroaaiatal, aad.-geaitl© mrml&tim ©©effieieata h«-
tir©©a ehara©t®r«. «aiag data froia fg plaatt aai thtir fj lia®® for ©rosa 
5, ee»aa©h»-«»d,««0f@ x l©d ehi©f, ar® ih®im la fahl® IjS, Th® ph»n©typio 
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fubla 8avir«afflsa%al, aad geraetle • t©i»r«3.a%i« o©effl<ii«ati 
bttptaa etoiir*®t®rt walag iata frm f| % flasts aai tlmif faj 
lim§ M @r@si li« ^©•Xll. lo. 1 31 I»i Gki»i, 
inanwlatioa ®®«ffloi®ati 
iharaetora eortela'toi 
'fa 
fteeai%pi® 
Jmirirozi*" 
awatal Qea«ti©* 
Sat® first %l9m ami 
Pl«t ^ 1^% 
ltett%«r ©f fe»*is 
Sinla yl®l4 
iCtnisl *®igfet 
Msiiel 
-,lt67** 
-.719*» 
•••631** 
-.095 
-.111 
-.188 
-.091 
-.072 
-.517»* 
-.805»« 
-,#7»» 
-•672»» 
-.4f7*« 
-.268 
-.931 
..ia6 
••^3 
-.680 
Pl«t^ todlgjit aoA 
mm%9r 0f htadfi 
Srain liLtli 
E®r»8| wei^t 
&i8h»l wtiiht 
,507** 
.516** 
,336** 
.11^7 
.205* 
.168 
.16^ 
.063 
,658** 
.578»» 
.196 
.i»2g 
.232 
.060 
% 
»mb«r ©f l»a(4t loti 
Srala yi«a.i 
®i'r»9l weight 
.imstel mtgjbt 
,930»« 
.269** 
.152 
-.027 
••llii 
.,955*» 
•283*# 
.lio 
•wfWeito 
b 
iraia ylflli aa€ 
fisratl 
IttSbBl wlgfet 
.5§7»» .386 
% 
lnwfl weight iKft4-
Maliel KRiigMt' .68T»» .737*» .683 
* 5 f®r.©#at lew! ®f tigaifisaa®® •205)#. 
#• fttoeeis ^ 1 f®r®®nt ®f »ipii.fi©saao# 
• A, tsft of slgaiftfia®» tos aot Ij0«a Aetelipai f@r tl»f® ©errelatisag.' 
b In ». fonml. f«- t.>»1.t<> «>rr.UM<m. , s , 
a iMigatiw iral«® wi»r th» radlsle ©aaaot he selwd witlitut ths m» ©f 
m iaaglaary i»a%#r. W»mm, '^m e0j*r»l«ti<aii -twi^ -aot oal«ttlat«<l bat 
timlp msJi-vsilm pmhakly appr®a®i»g «9r«N» 
iMi. 
fabl® k§.», laH g®»tl® norrtlatira ©©tffielsatfi 
b®t»»®a ©hara#ta-i?i «siBg data 'ir-m 93 % f l«t» aad i^tr 
lilies i» ej*0ii x S®i 
Gharaeter® ©©rj^latsi 
§©r»lsti©a ©eoffieisats 
ib»mtyp$i6 F« PhenotypI© 8i"»ir<M6i-aasatal deastie* 
Bat® first blewi 
Plsaat feiiflit .183 -.352»*' .2S5 
Itnbsr @t toads •032 -.566»« 
Qraia 3rt«14 -.121 -•638*» -.316 
israsl w»igjbt o',26k* ..695»# -.391 
mek$l: wight -•397*» '.7kO 
flaat h»ight m4 
»m^0r ®f isseais .4l9«» .308#'* .Il60«» h 
SralB yield ,k35** .368** J^92** h 
Israel wiiglit .219* .075 .273«« h 
iU8ll«l «®l^t .092 -.013 .ai# b 
»»b«r ©f lisads aai 
ariAa y^li .932»* *57S** .928*« 1.038 
K»rw»l -w® if lit .257* -.©16 .299** h 
Baaimi nwigiit .167 .103 am .221 
©rais yi®ld aai , 
.495*» Is'rasl iw>i#;t .m** .568»* 
.A5 ius^l weight it20O#* *k3k** •.t92*'» 
Israel ireight «Bd 
l^sl^l 'Mi^t ,57®»» ,669*» .66l»* •k53 
•f mrna^m, tl»5 f«r©®3at l®wl si^fiewo® |f2 4*f,, ,031),-
** mrnoda th® 1 p»r©®at, l«wl ©f sigsi.fi.®a«#® |ft 
• A t«at ot signlfieaao® fe«» a@t ij®»a for th®s« eorr«latioat.-. 
In th» forwaJla for g#a®tl« serrelatio^ j. - Vp,Xf »' 
• vr/,j 
a asgatiT® mlm® miliar tt® radiole ©anaet Ij® ®@l*®d witheat th® us® of 
as tai^lttary .sawafesr#. Isa®®* thes® e®rrelatl:®ns iwir® »ot ealewlated ••bwb 
tlmilr jrnal •taltt® prihe^ly i#pr©aete»s s®r«i, 
I  
§ 
t  
i 
ii6 
©isesssiqi 
flm tf hsritafelltty onleiilatBd ia tMi mm t© 
aewml liaitati©wi» ' fki Fg wri«»0« m%kxi4, «l»o wfmrm4 t® us rtlatiw 
v«riiu^oe ©f Fg, wi«a«ire» ktritafeility Jji ttai hmM. smme m th« ratio of 
tosritaM© -rar iiaio© to totml variaao#, leiwwr, Ifli® aatwr© of thif ©alovi-
lRtioii« wMoh i» 8tapl|r tlio iiff«reao© hotwiea Fg ftuimo^pi© mriamoe and 
©ariroaeittftl imriitto© diviitd hy tim fg' ]^©»i»t|fi© ioo» not 
Allow .for dmlBnaoe do-riatioiag' nmt for ofistmti© ^tevi&tioaa*. Imlusioa of 
th0f® variaae©* la t^ f«a©t|>fi6 tmriaao® roimlts in th» owr««ttoia.tioa ©f 
iboritabilil^* 
la ordor to study tli© offoots ©f tlw lateraotioa of gea«» m 
thoy »l^t. relate to tli» ©atiafttlw of f©w%fi© mriaaa®, tk® B»aai of 'th© 
Fj, Fg, aad Fj pi^alatiiaii ptmm feotli years wr® ©ffl^ared wittoi their aid-
paroatftl -ralues for all okaraoters ^ mi ero8&©a» . frw & ©oi^pajfisoa of F^ 
ffisaas with »ld««par«at«l valtHia, doadaaaee or fartial domiiMme© was iadio&ted 
oonaiatoatly aa fellowst ©aorliroasa oi«r latoaaaa, tallmas ©wr akortaeaa, 
mai^ heads over f«w h#adt, high yield ®ir»r low yield, high ^ ra«l miight 
&mr low terael weight, aad httshil weight mmw l@w taafc®! weight, 
Ihea tiM Ff «d aaaaa were ooa^ared with aid-fareata,! values, d«^toaae® 
©r partial doaiiMKaoe was ©videat la apir©iEl»at©ly W p®ro®at of the Fg' ©«»• 
paris®®*, «d ia aho«t k7 p©ro#at of the 1^ oomtariaoaa ladiGatiag a deolia® 
of dmiaaao® ia suooeodiag geaer&tioaa* 
lit®r®8is, as iadioatod hy a hybrid fopalatioa ataa greator thaa ei-yi®r 
]^r®atal aeaa, urns »@r© ®fid«»t for 'irala yield ttaa for' ai^ ©tb«r ohara©t®r 
aad mm least ©irideat for hushel w®l#it, ©haraetori nMoh haw low aad high 
i 
o 
$ 
t 
t 
9 
i  
m <94 
S I  
i 
I 
't 
I 
t 
*** 
I 
-rt i* 
M 
u 5  
i 
I 
jp 
•f* 
I  
I  
I  
t  
m 
I 
t  
I 
I  
3  
5 
iht 
•3 
i  
4 
I 
e. 
i  
I, 
s •» i  
s 
I 
B  
i 
I  
1 
t  
I 
I  
i 
r4 j 
I 
i %0 
i 
•»« 
a  
5 
i  
I 
I  a 
I  I  
f  
I  I  
3 
II 
128 
fabl® 1^6, fmrjUiMts fmm fg p»ptl«t4ons gtma in 19$l-^$2 «i»i 
l^St-53 eeiapared witli gemlic iiirianess deri-vad froa the 
Iftttie® aailjfMti of tlbw 'f% Hni^ (ttmins) e@^Go»iiil8 of 
"fizdaiie®. 
eliamet®i« Cj»st f2« f Fj 
Bttt fiawt feieois I lt.OQ .S9 5*11 
i 6.3i 1.33 5.3? 
? 1,06 .26 .99 h XM' - .02 .22 $ XM A .m 
plait% l@ight I 3.1i3 2.89 2.38 
t 5.61t .15 lt.56 
3 6,72 t.S7 1.8li 
£• 3.76 7.75 3.1t2 § k»n 6.53 3.W 
Wttbsi* of bisads 1 2,XZ 1.08 2.05 
f X.75 .12 .69 
1 •60 -2.28 2.95 
h 9.31 6.50 1.26 $ 4 ,^31 -3.1# 2.25 
Gr«.in yl«M. X -l.li7U 3.710  ^ 1.11»3 
t k,2UZ -2.298 2.663 
? 6.737 1.289 lt.l»29 1 3.219 2.575 2.715 $ -1.076 -1.585 ll.711 
i:«n»l Wight % •# - .001 .09li t .081 .01^5 .106 
•111 .063 .198 
ii^ .063 .068 .109 
5 .xm •089 •202 
Bmiml weight 1 i.ais - .051 6.321* 
t 2,667 li.759 2.836 
3 10.t  ^ 2.636 13.318 
It 2.559 10.740 ii.5b3 
5 1.877 .182 11.263 
• q«i»typlq wlaw#® £mm 3f, 
^ QenotyptQ mrUmm £mm fublA 33» 3^5t-53. 
® Senetlo variane#s derlT^d fasa e®ap>ii®a%a of wianee of F3 analjrsia. 
m 
1952-55 «i*«» f©r %, f j, f aai fg «<iaal. rh« 
®«tia«tee« 0t li®riil»lill4%y a^«®4 tho*® oaleiilat®# tiie-
•am® aistlkoi from tto® fr®K4o»s y«ftrs 4ata urith mrt&in oxooftioni. fh»' 
g®iiotypi© iwriasae®®., towewr, i»re i»aller is »o«l5 e<afarlsaii® (lafel® k$), 
fMs wag fro^aMf jpesmlt «f saalltr pl*8a©%fi© as irell aa 
wtaae»8 Awi to i»as®Mftl iiiiermmMB 
A mtlaed «iraliiatl®a &£ to»ritatetliti®8 (Isriwi fpoa 3»gr®»flion of f^ 
»e»B •©» % Fl*at fmlwis b«9n §lmn by P®ai®# and .iokll (6g) 
wfc# advise ffciat ia tim -prngmm &t d^iwae® 'tti® c®lemlatl®a of geaetio 
i«^ian®®'. Iiy tMs mtIM lead® %® m eweatimtim* Vlton dwiaasoe I® mly 
•partial th» ®wf»®tt»att«tt i» r»iwo®d. Al«», iiiMta th® fr®f«»»©y ©f fester©-
syg^te® ia I® t#«a %te» tM f-md im Wq faiiy geaeratim 
l>ey»ad fg ia a aolf-f©lli»«t»d ©.r©f) tlMi w9r«®tiMt%i««i Is r®due»d «aeli 
geasratidm. flui m-^m Mv»oat® tte m®® #f varian®# ttatmam progasy Tmm§, 
mi mtimm, a® a @i9»«r ®8ti»ate of g«zii®ti® tariaao®. 
Ia g»i»ral, th® mtismtm &i tarita¥lli%' fr«a ^  19P-5? data fey Fg 
nar'iaa®®, ba®fe«r0S® wiaa®®* aad -jrwfreasiw of m fg aethod® • 
•»»ro sMillar. and aair® if«rlNi¥l® ^tlia»' otisair ®8tiaat«8« fh® faet -Wiiat con­
dition® for tl«i f«ll ®x|>r«®®i<Mi of pla»t <i^araot®rlsti0« w®re mmh los® 
fairor«%>l® ia 195t-f5 thaa t& th# pr«-e®®dia^. saasoa way partially •JEplaia 
t)i«®e r®a«ilt«* 
&iriro«®mtal o^'^latioa® oaloulatad fr« oc^i^d Fg. a«d 
data Cli®r«aft0r r®f«rr®d %# as % owriroMsatal eorrelatioa®) alioald iadi-
eat® -^a r»latioa«Jiip of ^  ehapa©t®r« ia »«tt«B®fr«gatiiig p«^mlatio»», A. 
feigh, Ig ©aviroa^smtal eorr»l«tt@a iMieat®® a ffcysiolo^gio assoeiation. 
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th#s« si* g«»i, If of-thii' ^  iw>r« for l«ii thaa 
H© mm pirtiD«2Ar nkmst&&%«w ImmI Mg^r estiKKtes ©t mab»r 
•^las th» &%h»W9m fk$m «8%liWi%®s, 4ii mt mm r®«ll»tie ia "rl©* ©f miltifl#-
f»©t®p mv^^l ia4i#a^i %f lb# fr»ft»ii@|r tfigtrifewfeiess for all 
litir*©%««#, 
flw te-ft f©r ©f 'irmrittwiis us«4 ia liie ©©a^iBdi amlpiti ^©f 
?1» %, «ai fJ dftt« iairelwi a. sfe©i*l test wltoi^ f is eal©ulat«i as tfe®. 
ftietitat ©f' Vm imri«a©t i4tii»4 toy gaaller viaptaa©©# Sine# 
this ©al©«^ti©ai ©f f $Jmfa i^culti iu' a iralwt greater -^am ©»«, ©nly tho 
mff©!" Tpmrt ef tlw f' dl.«tril3«iti©a i# mwti* it beo^mifl B©o»8sai7 
t© doiiil© ttet tabular fr©l»Miiti®#j lhaawi stat«»Bat &m to® wi4ii that 
^0 aull %f©lik®«tt tias r®Je@t®d at tte ttm pef©eBt l©wl ef aigsifieaae®* 
bttt a©t at tw© p#r®®iit i«ir»l i» tl« t#®t of of *ari,«Be«» 
fki fifit ©as® ia f©l«t »l«t®® t® pimt toi'^t in ©ro»® I}, (fafel® 4)» 
la l^ttlsg tk«.iigmlfitaa©e ©f traateat Miaa sfuar® -ibe us® ©f tli® 
po©l®i «W0i* fafiaawNi -mnlA imm gi'Wm « f mlwi nigBifieaiit at th® fiv® 
f®re«iit le^l'for th® ©lai^ttiiea of Pj "t®* Pg, -iteroa® th»^ ws® of tli® eaa-
p«»»at ©f err®r wiaa®®^ 'im t®®tiiig thia tr®ata»at Traariaae® re«iBlt®4 in 
a0ii-8ig»tfi#«as®8 f©r tM®, ©o«faris®tt^ a iM>r« ©©^rmtiv®' test.-> fh® e©a-
l>arii©ia ©f fj f*». * Fg ki^lf iig»ifi©aat %f either 'laist* It ih©ulA 
^ a©t®d, that with s© im i®f3p»®« ®f fr®»d« th® t®«t ©f signifi-
©wa©0 amy aet ,fe® wry ©ritleal. Wrm itaaifoiat it adght'h® sutgrnA 
that th® l©»s ©f #igr®«® ©f freedat fr©a s^tiii-riiiag th® ®rror wiaao® 
»«hj«©t». th® t®it t© a® wmh ©ritiei®* as- i»tBf th® f®©l®i irariaa©® «tim 
th©ttfh «h@iia to b® h®t®rof®a®.oii» hy ^ th® f«arti@nl«ir -^it «i^l®y®«i, 
lata, ©hta4ii»4 ia' iiiis «t»% «ml»#t«Btia'feiA th© result® of .^o-riou® 
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vAi faet -ttiat ^a«rally, ^ aotypio eorrelaMms wm larger »a-
Trtr©iMia%al emml&ti&m mm a«all#ir thiutt eerrtipcmdiag, phanotyplo 
©drrelatioas., f»®'"l«w®8t fhene^fi© miA^'•»a*ir®MM®D.tal ewrelatioas wr®, .ia 
oro.Bs«8 k mA.3 isfcsr® "ite# ial^waoe of th® {*r«at viuristy, I«(d ©hi®f, 
frofe«l>ly *&i r9Sf«iBi¥lt# 
ia%* ®fetala«4. ia fbi# sttidy 8.w%8t»atiAt»€ th® results of pr®-
fim$'mw^ta to r®|«r4 t# iiahsritaaoe. of plaat issigkt (16, 36, ?!)• 
• Wrnqmsmy iistribwtions of % lata. sh®w®i norwal ugi^ wtlmg ©«rws ,aa4 isaii-
ofttei tkat amltipl® p>»eMo f sotors ^ 60.iittrolle4 tlte iaterltam® of plant 
hiight* rnmimmm of taliasss «aad . ht^rosis i»»ri ®vii«afe ia 
all o«»fari80af exetpt ©ross 2 -mTmrn tlai f| mm pliiat toti^t vm oaly 
sli^tly p'tattr %hm. tM ati"pare»tftl iraltat. 
Istimtes of tit® h«rita%ili%- of plaat hei^t emrmged appr©xl»atoly 
•50 p®reemt mi ir»re sawsiiiat l#ss.w?iafcl® Ity th® iiff#r®at asthods of oal-
©wlatiiMi Wim w#r« tfc® •stiwi'feis of heritaMli^ for tat® first fel©«* fha 
data iaileattt that iaiiiridwal plaat selaettsa for plaat hsi^t ia Fg ireuld 
lb® #ff9#%iiwi,. ?te0«« r®sti|t« -agrsai wi-Wi pf^'fio'iw 'iawstigati®®! (kt 15» 
l6» 06, If, wMOh w®r« reported l«r,g®ly as oorrtlatims betw«e» Fg aM 
F| geaeratioai# 
A 'isaribeF of eorrelatioas of plaat height a»«l ataah^r of heads haw b®®a 
Imported (3, ff, 65, 1®, TP, j©)* ITtes® -were lar'g®ly positive, h'Wfe tlwiy 
wr® so smll ^ at a defiait® atsooiatias was sot e«t«dWish®d.. Ia th». p^r®-
8®at stttdy all pl»w%pio ©orf»latioas b«t»aea thos® oharaotsrs wer®: posi** 
tiw,. raa^.]^ ia w^itw^ to .^JS. Siao® eii^t of ^  tea eor« 
relatioas w»r» highly sig^fieaat, it ai,^t h® ©oaelwiei that the seleotioa 
of tall fg plaats would %e effettiw la ehtaiaiag plaats urith aaay heads. 
m 
'Immimtt Ish® Iw ©f fflamfeir of lii&4i i»©uM prtbately oaly 
suit la ft raaifl* g«^|e t&r mis #hiraet®r wl»m m tlw Is&bIs of 
»aTira«»rtaa .0«ri^lati©a8 mm M#®Jf ,f.®ii«p«lly t&«a flisii©%fi© ©or-
Wlitfeio** fitilo tf gmmti® mm iaall#*. 
weaM eppsar tliitt th# wiseeisfeiaB ef pljoit l»»igkt naod jSBoiNip of Iwaa g^' twmI' 
itaii' mialy to flpei#li^ie r»-Wier tlwa g®»»ti© 
Hteaitwwii e®riillatiia» @f plioaffe height aM gstmin yield c^r woftoii* 
femw ^ysiieateA tint tall flaats yielded more greia tk«a shert flasfes (f, 
3t, fct, S|)* fpeeemt ^ ree-wlts ittfettaatietei these fiadi^ nge 
iii^e oaly Ms «f tl*B l^a fJataetyple correlatioa® failed t® reaeli the 1 
f»p«iat lenel @f sipiifieaa®#* fe.aiJpaHy heth eavir®iw»atal wad geastio 
®®rr«lati«as isere largey tlwi flwaotypi® eo»r«lati<»8. f© eoaelwie that 
the leleetisa ef tall % plmt» weald lie effeotiw ia ©htaiaiag high yield-
iag flaati w®ttld ^  hatafittts, fcawewr, ta. iriew of the low heritahilil^ of 
graia ytelA# 
fhe peemlts ef eerfolatiai flaat hei^ wi-tti. toiriiel, wtifht ia the 
freeeat .eta# e^ipeei with f^rmr work Cl» 3^) to l^at »mm eroeeee showed 
aa aesoeiatiea *fti.ile @th»TS did 'ast# th3n»e ®f the five eresees had highly 
.sipAfi«g«t ff flMiae^i# e@rrelati«i ©eeffieieafci, aaether was harely 
Bipiif ieaat at tlto f parmA Uml md «te @r®«s iadieated a© aaBeoiatioa#. 
@ttly ^psis I wi^ *111® Mfhtet ®®effi«l«at had a sigaifieaat eerrelatioa ia 
f| data. Affaife-t^ly 'l^e .relatiemhif ®f iplaat height a»l terasl weight 
ifmuld Mm t® he detei*lte»4 ®a tdl®' M«ii ©f' iadividml' ©reaaea ®p ea iadi-
-ridiial. fiareats ia eresie# .la t© eetahlish aa aid t© seleotiea ia 
ii»at. Ia erosi | the fg eatireiwsiatal 0®ri«lati©a was imller awt the 
1 
l l  
I 
I 
?  I  
m-
I 
I 
m 9 
f  
g 
I  
vx 
t 
r ? 
s 
f  
I I 
a 
I 
a I 
f I 
I i 
J « 
f  I  
I  
I  
s» 
I £ 
i I 
» 5* 
% 
I 
I 
6 
• I  
« .? 
I  
© 
•* 
^ t 
I  §  
I  ^  
If I |:J 
I I .  I 
a 
•« 
n, 
m m 
I  I  
I  
t  
I  
_ 
i I 
! I 
& 
p 
»• 
f f ? 1 i 
-  H  
^  .  i  ^  I  
!  ^  I  ®  f t  ®  
I I ^  
1 1 1  
! :  I  
% g • 
HI 
I ? I 
I 
n 
f 
? 
I 
s. 
f 
*« If 
I I  
••' E 
s 
{  I  
I  
i 
$• 
P 
% 
% 
I  
•-» 
i
M 
..m 
•»# ?  
I  
*% 
I  
I  
»* 
g 
i 
I  
f  
1 
I 
s 
I 
h O 
I  
I 
s .  
cu 
I 
1  
I 
ft $ 
I 
I i 
_ 
n  
% I 
I I 
»i. 
I I 
I 
I  
A 
S  
I 
t 
% f 
m 
I 
I 
I 
I 
!> 
I 
I  
I 
I i 
1  !  1 J 
t S I 
I 
§ 
s 
I  ts 
M r4 
g 
f 
I  
i 
m 
i 
t 
i-i 
s  
£  
I 
Jl 
£ "a 
« 5 
1  ^  
 ^ I 
I  I  49 
3 
j I 
i % 
I  ^  
I I  
s g 
S i 
i l  
1 1  
t I 
a 3 
I J 
& 
5 
I  
I  
I  
%4 
U  
•rf 
m 
I 
s 
•H , ft. ® 1 f n { 
s ! I I : 
I  "  
t I 
i 
^  i  
I 
1 
Is 
S 
I 
i  
]S 
& 
I 
t 
I 
I 
4 
i4o 
el»s#r gsrattie fastori e®aditlQ®ii« tht ©taraoter# tlwB 9t 
fl3«ao%f»s»' fli«' sawriwsBwatal ©errelifllsas mm Mglier thaa fh«»o%|>lo 
Qorrol&Mdiyi mlM&, nM tmM. t& %l» feawtis flu> 
t®rr»liitl« ®f sm^r •#£ !»•€« imi Imeml iiir®i§iib i« &£ 4mWtul r&tm t&r 
a fregTMi ®f tits lwri%a)bl}.l%- &t mm r^ of 
Iwadi. 
M aBS«@taM<m' n»ili«r of b»ad8 m& -wttigbt mm i3adieat«i 
by fm«p MgMy sls^lfi««a% fosiMw % eo-
affl©i«ats r«^4 fr®* •til^ .3^#' Os® fg ®#rr«3Jitli«a failoi to roaoh 
w®r® ttry s«all i» aapiitaii wttfe «ty 
®i»» %®S»g at tfeii f |»ir@«at Isfel. It affs«r«d tliat' 
tb«8® Pttlftttwly f««r ai®«i«ti.«E«i Taltt«l>l® ia a firaetical 
pftfiw# ®.if«®lallf 'la irt»w th« %m heritftMltty etf 3»wEb®i» of teais* 
Th» l«i»ritw®» «f fraia yl®l,i f®r fla»t app®-®#®^ to l>® o®atr©ll«d fey 
aMltifl««faet®r« a®. ®fti«e®i fey the wM» Of tli® Fg g®iiaratloa fr®« 
^iioaoy diatrife'atiotti aa# aoxml afpoari-ng »wtm§m Wmdwmm ami ®oxisi4«r-
afel® 'Isit®r9«i« of Mgfe grain yl®l<l ms ludioal^i irem a of 
parsatal Ma9M yrtM fj wrfi fg, ftea® r®®«lt« iwfeBtaatiatoi tl3« work 
of pwvio'wg. iair«»tifatof« (t. If,, 16, 17, IS, «, 52. ## 70,. Tit)* 
Is -with fc®ai«, Ikoww-fsr, Idl® naalya®® of wrian®® of th® iail» 
fliwi fla^.;iat» firom fmtmU «i. f| ahm^A that th® .par®at« mm mt 
#lpjifioa«Hy tiffawwat fr«» ©aoit o1sh»r ia «»•»» omt of t«a ooifarltOiEUi. 
Also, la a®i»» ottt .of t®» o^arlsoi* th» f| m, fj • Pg mm »t«re^ failaA 
to r»a«-h sigaifio-wo®. a® -toa 1db» rolatlw positioa, of-fj^ aad 
farental TaliiWs f@r i®t®f»isiaf tetwaoo r«latioiisMf® antst fe® aad® with 
oattttos. 
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I©. Gerreliiioas mm^ fit® e.r®«,s®s .f«p %lm ©oi^arisQn ©f plant 
l»l^t a«di ktrasl mA for tho @.«^arit©s of fiiuat Might mA bushtl 
mm laeoasiateat* .flwy suggostod, hmmmw, that in eor* 
t*tn or©»«»« m jposltiTa ^auiaooiatioa of -^s© ohai-aetor# sight ooaatitufeo 
a fcftiTisr to th® »®l®otioia of short flaata with high feoraol iwiight' and 
hwihtt;! wei^t*' Im othor oro«««i» tho tolootioa of short flant* oomld ho 
expootod to flT® ft riBrtp® for l»ra»l wO'ight »ad hwshtl wtlght. 
ll. fh® highiit oorrolKtioos ohteini^i wor* hetawoa awther of heads 
aad grata ylold, hirt ilm©®' hoth oharaetors ajihlMttd wry Iw 'hirltahHitlof 
It was ooaolttisd ti«.t tho assoolatloa 'wowli h# of mly limited mlwo for 
8«^l«otioa Im fg.. Sl»llarly, assooiatloa® of aiaahor of hoadt isith koria®!. 
wi^t aj^ irlth' haslwtl w©l#t -wser® aot ooiwi-ior®# of fraetleal .importwio®* 
Ig. It was foMUd' that graia • yi®ld waS' fositlwly e@rr®lat«d ifrith 
hurml wolfht a#i i»ith.hw®l»l weifht, h«t fe®«atti« of til®' low hsritaMlity 
©f gr*ia yi»ld it ms *ttgt*st«d that 'g®l#®ti©a for fei>ra»l w«ight or hushol 
iwBlghl h® praottosd la fg-wl-Hh totttag for ytold to follow la lator ^ nera-
tloas* 
1|# data showod that ImmaX wight a»d httohel weight mv« vory 
stroagly oorrolatod* It was o«@ltti»d that s«l®etl«tt for ld,gh iwra®! 
•weight im, fg w^d h® offootiw ia ohtalidag pliwt® with high h«8h«l w»ight» 
UfmAWm: cifffi-
I«: ^ AamoAtt 0» and Torrie^ J* H. A siiaple jsaatlioa far i^teeminiiig tlw ' 
relatiw weight per bushel of ths grain frat inii*ridma.l whtat 
plants. Can# Jour. Res. XI:589^95* 193l|« 
Wilsea, 1* Studies oa th®. tah®'rtt«®» ©f • 'aaai- -
'' ' ' "the relationships between kejmel taxttare, grain yield, aad till®!?* 
survival la crosses between Bemrd and Miltuium spring irhdati# 
Jour, kmr, Soo, Agroru 27«l+564;66# I935« 
% Amy, A, C,, and Garb®r, R. Variation and ®orr«latioa la wh»at, 
with special reference to weight of seeds pleatod* eyotsr. Agr» 
E©«. li+8359-592» 1918. 
km AtMag* 1. Mm &f weight p@r tmlt length of eulm and '©ther 
,, til Smm€ « 'isffti i&w* Mgt* Sei# 74t55-78* 
im* 
§m Atkia®, !• J* Siimt of «foa b«lk 'Isf^rid barley popmlatiosui. ^ 
. •, Mrmd •#*?,.: 'tm* • • 
1. ,f*' ' Evaluation @f yield'fotsntialltles ©f oat 
'•«r«B»s froa' Imlk l^brid test®. Agroa* #o«r. 1^9* 
7* Aasews# 1« 1«, Marklsy, M. S.* l&4l®y, 0. !«, aad aiy®s» S. I* Qw.ali'tsf 
, -itttiitt la tti® pf«gr®a at ,th®. llaa»sota:Agrt®mItt»ftl 
^. S^®riw>st Statioa. ^owr. Agr. l®»» I9|i* 
@« Balt®»ipirg®]!>, A. A. lsritabiit%' ®®tiMat®« for e@rtain tnmtitati'Ml 
tl»ra«t0r8 ia ©wa.. Baptbiished 1» ®. Mseola, 
tttiv®r®ity of S®%rast*, l,gri<mlturid!. Mhrmj* 
f» Barfelty, B, G., aad Weber, i. 1, Haritable isad »a-ij®ritable r®&iti®»-
ihlf® and variability of agroaoEiic characters ia 8xieces®ive geaera-" 
tloaa of soybean cross®®. Agroa. Jour. Itit.«l467-ii^95» 3Lf52» 
it* lay|@.», $t B., and Suaeim#. of mms ©a kserael weight, test 
wight sad yield of 4mxt* &mr* Soe# ,Agr®a. 
im* 
I3l» SieuBohl# A», md Forlaini, R. Flowering ©f whsat (in Itallaia). Geiwbioa 
Agraria |f5l-88. I95l« (Orlglaal not B#®a| abstraeifeftd ia Pla@t 
Iretdlas Abftr. aBtl76X. 1952.) 
It* -i. H# A pac^lialwsury stmdy ^  •Vb» Salsirttaa®# ©f grain'weight ia 
.*li®at. l»w.I«alwd Jotw. S®i. & f®©h« A, Agr. Se®. S®ot» 30«l3-tt. 
M 
/•' • ' ». •!« '!*>• 0, I*.' fli« «f •©leetlon: 
jUM -ia i«^5-t53* iWf* 
ftarton, a. W, quaatitative iah»ritano« In Pvarl (P«ia»i8«tiw 
glauBua), AgPtoi' J^Qur, i|.3ti+09«J^17, IS®!#' '-
0#-, • ©Iscr'k, Jf, 411ea«:.-Sefrtga-tioa and oorrelat^i^''iAsritMia©- ia ®r©3s®8 
be1w«en Kota awl Iftrd Fodsration for mat aad drov^txb 
reslBtanoe. SmTm R®s. 29*X-47« 
H#0le®r,-^ J* 1« 3#gr©gatloa aad »0n*»lat®li' iahteritaaae® 
"laiteittls a.M-.iia'# f«itr*ttoa ®ress®ij •'ssttfe-faetorB iw yieW 
md ^fttRlity of w0iu$ i^at in Montana# TJ.S»D.A« ••lul* ill©?* 1926» 
• W.#r0ll, W« H,, aad fiookar, i f ,  1» laheritaas# @f mmimm, 
""""""«md quality ia erossss between Bobs, Hard f»d9ratloa, aad 
Frof^ itf^&ts at Davis^ Califoraia* tr»S«D«A» f«eli» Bal* 19M« 
1®*' aai larl S» •'lalisrl'laa®®. tf yield ,aad |>rot«-ta 
Ma'^at ia #f Martinit' ead Kot«. tfri^ i^ate gr®«a ia 
•M®ataiii.» Ap^* l8## |Sii05"W« l9Sf» • 
•Iff S, g», «i •lobitts®a, I.-.F# fl» •®®^a®at» of g«ii»ti© Tar-
laacMi ia pofalatioas of bip«reat»l progtai®® aad tte®ir tts® ia 
©st'toatdag tfet^ awr«g® of d«»iama@«* it««'tri©-s 
ft. e@ff, V-t*. -it., Wright, §.»• M« fh® iahirttsae® of toratl *®ight 
•'tttli&r® • ifertdity • Ifft* 
21# Siaailgi, A, ffe® ij^erSKaff @f tit® ehara®tor till«ria| ©sffttitgr la, 
09r9ikit C4» Italtaa.). • i®atti®a A^raria • 
• (Original a®% i««m| la Plasfe ftpttiiag Abstr. ai't33-* 
1951.) 
lagledcw, F, ajid Fal, 1, ?# lawstlgatioa®-' oa-yt»l-^ ia 
V1II» %%ri,d Tigor ia lOmmt* -imm* Agr#' S®i# 
3* fttlwr# l*'Aii, Iw»r, F* 1#, «Bd f®4im, fh® g®Mti®al iat«r-
fr®tatioa of atatistios of th® third degra® ia th® study #f 
fttioititativ® ial^ritaao®. Q®ii®ties 1932# 
P i t t s a t . . ^ , . A ^ k i m #  1 «  ' E *  S r o M t l ® '  aad Qsnrir^nsatal 'rarl®bili%' 
ia »#sr®f«tiiis barley pofalatioa®. Agroa. 4mtr» 
%m% • • • 
fl9r»ll» Ti®t»r 1. Studies on iA#rit«ae® of earlt^#® ia wheat, 
|@«r»^:Agr, i»i. 29i353-lb.?» Ifilt# 
%»>,• aad §« femU: tests for' 
f»Bdletiiig ferfsimne# of ptre line seieotlsas H jb. utesit. F&per 
' pregeateS &t tamaml wm%tn^ ®f t&e fdele^. &t 
Ohio, ito-r. If, ^o l»o 
*• «' fjg fjwjigwir test for' s«l»®ti»§ desJjpetttol# grmia 
''' "Ote^ftiteriitles in Imri'rei wialM»r'wi»»ftt«> fi^r'freiestei ftt-
s&»ml of tie AMriow ioeletf ^  Agtrnrn^m^' Mllm, fese&s, 
Mov«; 'St,, l^|« 
frwBi!»l« 0» 1* As«lfti@al yieli imiraitigftti^s m 8ev le&laad vlieat* 
II,. Fin* fi»'«rs wi»ty trl«l»»: #«»•• Agr. Soi# 
.gf». t • file ttoeory-of for yi®W.' BbmMty ltl©9''3M, 
!• • * • 
|0,, frmnmm, @0®rg0 f. • ftrodwiag,, fcremd-w&Sag wh»«tt for wmm oltmatog.' 
(Ions*,'. 
|X«. . fit® li®y«dtty ®f fwaattttttlf® okai-aetors S«a9%i«» 
• I91f • 
32, S®«149a,-€'•• i„ ^tmi W$«Ltby, K» A s'^ uSy ®f 4ii®®s« 'f»®iitaa®e sad 
©^r V6i*l»tftl' ehi«met®rs' «f whi®t—ft|»fli©»tt®a of th» amly»ii 
®df 'Wtaaao®, m€ e«rr®lftt4«a» i«i# • Agr. fi57f-586, 19@9, • • 
I5» Srirffeia, »ils«a, W. £•». 8*4 T, A, ffc» heritatoili^ of 
yioli itt li&rl®y. at asMiired l>y early g«a«fatioii bmllsiid p»os9:iil®®* 
Aprm.* ^oar.- Iffg, 
ffrifft®, ?r®4« 0®sat«rRtiw •vigof tf fi wlwrat ©i*®®.®®® aafl tlailr p«r®at»« 
JottT, Agr. »eg. gti55-4|» lfgl» 
S«irlaa« I* V.^ tartiai, aM .it«iwxii« l&rlax^* A study of 
»®1ii^o4® ia-barley fey®®4isg. I,S.,i#A, f®©&. lal#. TS©, -ISiiiO. 
|6*. Sarriagtoa.« S* !• ^ l*r«41@tix^ tits mlu® of a oros® frcm m f& amIyBis* 
I7* « fleMiag ©apaoi^ of iiri»at or«»s®® as i®41®ate4 1^ buUc 
'lp>rii te.®t»« fiea*. imst, le®,., ,0®'0t, <?. • ISSi©* 
53* Aiy9«'f Isiterltraoe of kerawl aai ®fil;e ^laraotora in oross®® 
b®tw®®a wi®tl«# of Triti®»i imliar®. IIm# fciT« StuAi®® Biol. 
Sot. %#l4|hlSi, 
59* la«®l» !>• fl»8 i9iieti@ "¥a«i® for oo&etrtiotiag selAOtion iB4«3c«a« 
@®iwtio® S8«£7i-49®. If^* 
15® 
M, t,, ,aad leimtllsr, • C. f, Seniti© aofl ©BTirea-
matal e^ralatleas betwesa th® growth rmt®8 &t pigs at different 
age».« Jewr* Atdmal Sel* ttllS-lgs*,- ilk3» 
ijl# Mmymt 1* §•* m4 Fianey, !• f» Fg progeie^  test for doteraiaatloB of 
fereai toakiag fwali^ ia hiard red •wSater ntwiit. taper presented 
' weetiuf ^ef tlie 'Amrloaa J#oie%-'^ of %rott<M^* ^ 'l>ella»« 
festas, S®, 1955# ^aprnfelishej?' 
i«2« iimi« A. I«* 'lariies* S* W«., aad fraa2)»» Clifford* @c»rrelatlQiie 
WtNeea' lengtk of spike wid omltt in wMeat and 'oertain oite'aetere 
of proge^ * Inolttdi^  yield* So* 8i^ * Agr* &Ep* St&* iul. Sl4« 
im* • • '  
|0« lutohlAeon, #• S* fhe applioatim of genstios to plant tireeding* X* 
fhe gonetlo interpretatlaa of plant lireediu® prolileog* Jour* 
ienetios i«Oi871-fiSt* 19t*0. 
lik* • » and faase., ?«• t* " Stwdies ia' plant Ifereedlng teehaltne. II» 
" design of field l^ets of plant Isreedlag materi&l* 'Indian 
Jowr. Agr, Soi. 1917. 
, and Qotaade, §. K*. itMle# ia plant l^reeding 
technique. TV* the iirtierit«s©e of agrionltural oharaotert in 
three inter-strain oroeaee ia^eottoa* «Ieur* Agr* Sol# 
I|6» Iwwr, f. S* ' tietriteution of yieldi of single plants of -rarietiee 
aad f» orosses of harley* ^our* i»»r. Soo* Agron* 
19l»g« 
kl<» <raenoMi]et, S* ©n ^e inheritanoe of nrnm oharaoters of the ear of 
n^eat I in Polish). Polon* load* fnl* Soi* X«ttreft fraoorie 
Iff^l®* 1935. C^iginal not seem atosla'aeted in Flaat Breeding 
Atoitr. §16514.. IfB.) 
I#. Jol^ on, ?• A* iwrirowwntal faotors effeoting plant height in ndintor 
wheat. Agron. Jour. 1^ 5. 
iif. I^ tox^  1* S. ftreedi^  tehaTim' at suooessiTe generations following 
l^ hridisation in soylMans. lonra Agr* Sxp* Sta. Ses* iul. 5^ . 
IfltS. 
56* Kingy Arnold <!.« and Jetei itail 1. An escperlasnt in. pre-harvwst 
sai^ling of ti&eat fields. Sowa Ap'. ixp* Sta. les. JNtl. ^5. 
lfl^ 0. 
51» imA«t !.• 1. lelation of s^ews plant eharaoters to yield in winter 
ifrifeeat. Jour* A3«er. too. Agron. |0s6l«^ l5. 19^ # 
151 
M.$mt %,» li,,, t# •CoE^aimttw vigor of oros«9« 
and tteetr psrsats# 'lofmliltthod li».S». fliia-i#. Jjbbs, ImA, Imm 
Stat« ©tlltpk Mbrwy, W$^ , 
5f» lnoeki)* Im f«» Sauiihsohimll»e» d* !•, and Xathmm* Q* 1« fho r«latloa 
te yield of fsirtaiB plant eharaoters of winter wlwat m ii^ lmjioad 
by different tillage and sequsnee treatiasnts* <!<»»*• teir* @oo* 
Agron, 3Us6g8-6ii5t 19l4l&* 
Ws^smAg ^ Jmrnt ^m€'Mx'mmW:, 1« I# Ssgreiattc® for yields Iwight aad 
fellfiwisf a , Agroa#' Jour.' i^3»6^«609# 
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